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Beldenamel Film Thickness 
checked with 


light-wave micrometer 


safeguard the quality Beldenamel 
and other Belden magnet wires, another 
precision test has been added Belden 
production controls. the Van Kueren 
Light-Wave Micrometer Test, measure- 
ment precise that variations insula- 
tion thickness too small detected 


Close-up Van Kueren Light-Wave Micrometer used Belden engineers 
for measuring outside diameter magnet wire. Variations small 
1/100,000th inch can detected this precision micrometer. 


ordinary micrometers are now instantly 
revealed. 

This “light-wave” micrometer not only 
employs extraordinarily large and accu- 
rate micrometer scale indicates the 
degree pressure applied the wire 
specimen the caliper. Light waves, 


reflected through glass plate, produce 
colored interference bands which fluctuate 
with slight changes caliper pressure 
the insulation. noting the number 
bands, the inspector can regulate the test 
pressure the sample any predeter- 
mined value. Furthermore, other 
inspectors can duplicate the test the 
same degree accuracy, feat not pos- 
sible with ordinary micrometers. 

This light-wave micrometer test 
another example the refinements that 
are constantly being made Belden 
manufacturing and testing methods 
assure uniform output Belden magnet 
wires. matter how large urgent 
the demand for magnet wire, Belden 
quality never sacrificed for output. 
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Still Your Service ... 


While New Departure’s vast productive facilities 
are giving defense projects right way, New 
Departure’s technical staff has not forgotten its duty 
its regular customers. 

fact, both old and new 


users New Departure Ball 


1941 


Bearings will find extremely helpful this latest addi- 
tion the New Departure Engineering Library —the 


Shop Manual. 


The New Departure Shop Manual should 
read every man responsible for the correct 
installation ball bearings for maximum 
service and long life. Send for your copy and 
tell how many additional copies would 
required supply your interested person- 
nel. New Departure, Bristol, Connecticut. 
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ALUMINUM, 
DEFENSE, 
AND YOU 


ABOUT ALUMINUM AND DEFENSE 


THE WHOLE THING BOILS DOWN two simple questions: 

How much aluminum are America and England 
going need? 
There only one answer: The democracies must have 
all the aluminum takes win, and nobody 
knows how much that is. 

How fast aluminum 
don’t know, for sure, but just fast the 
aircraft plants, munition plants, shipyards, and the 
like, can expanded use aluminum and other 


materials for defense purposes. 


THOSE AUTHORITY WASHINGTON are putting 
together, day day, expert estimates what all these 
defense industries are going need, month month, 
clear the end 1942. These estimates, issued, are 


our book rules. 


FOR MONTHS HAVE BEEN, and are now, delivering 
aluminum for defense purposes far excess that 


called for prior estimates. 


DEFENSE NOW TAKING from over million 
pounds month. Every American ought have 
picture just how much aluminum that is; here is: 
Peace-time America, during the nine years from 
1930-8, could find use for only million pounds 


month from us. 


ELECTRICAL MANUFACTURING published monthly THE GAGE PUBLISHING CO., 1250 Sixth Ave., New York, Accepted under the Act June 1934 


Philadelphia, Pa., authorized July 20th, 1934, Vol. No. 
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the busy year 1939 had make only 
million pounds month satisfy the civilian needs 


this prospering country. 


Suddenly, defense alone needs million month! 


and soon and beyond! 


YOU CIVILIAN USERS aluminum are grand people. 


THE WAY YOU ARE DOING WITHOUT aluminum until 

producers can catch again with civilian uses 
typically American. are sincerely grateful for your 
understanding. 
THIS RECESS you are having scramble for 


RECESSITIES—other materials which just don’t fill the bill 


100%, because there pat substitute for aluminum. 


IT’S TOUGH YOU and it’s hard have 
turn away temporarily from the friends and pursuits 


lifetime. 

HAVE NOT TURNED OUR BACKS! 
INTEND that civilian shall have forego the 
things aluminum can best one minute longer than 


can help. 


ALUMINUM COMPANY AMERICA 
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STATIONS 


Assembled any combination from 


From this complete line Control Units (black Bake- 
lite sections) you can assemble any arrangement 
Push Button Stations, Pilot Lights Selector Switches, 
from simple remote controls practically any com- 
bination required. Push buttons, transfer switches and 
pilot lights are interchangeable and adaptable any 
regular special combination Standard housings 
are available steel, cast, weatherproof, flush with 
brass plate and box, separate units. 


nterchangeable Control 


indicated above, complete Control Units may 
ordered Catalog number for commonly standard 
requirements. For all others, the control units, bulls- 
eyes, labels, covers and housings are ordered separately 
Catalog number make the assembly needed. 
Units without housings special panels may group- 


Motor Starting Switch Catalog request—lists the 
complete line; our engineers will gladly cooperate laying 
out control diagrams. 


INDUSTRIAL CONTROL DIVISION 
THE ARROW-HART HEGEMAN ELECTRIC COMPANY, HARTFORD, U.S. 
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Reliable Motor 
Assured 


with 
CAPACITORS 


The satisfactory performance hundreds mod- 
ern electrical appliances—refrigerators, washers, 
ironers, water pumps, oil burners, ventilating fans, 
business machines—depends the reliability 
their electric motors. And turn, the reliability 
the motor depends the efficiency and long 


life its starting capacitor. 


the many millions motor starting capaci- 
tors now use, vast portion are Mallory 
manufacture. Wherever motors require high 


starting torque from single phase power supply, 
you will find Mallory the preferred capacitor. 
You will find other types Mallory capacitors 


Mallory’s cata- 


leading radio receivers, transmitters and ampli- 
fiers. Mallory makes and stocks many standard 
types, sizes and ratings dry electrolytic, wet 
electrolytic, paper and mica dielectric capacitors. 
you employ capacitors your own products, 


Mallory for unbiased recommendation. 


log approved 
precision prod- 
uctsshould bein 
every engineer- 
ing source file. 
saves time 
and money. 


MALLORY CO., Inc. 


INDIANAPOLIS INDIANA 
Cable Address—PELMALLO 


NATION-WIDE 
SERVICE THROUCH 
SELECTED 
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SWAP ‘ 
SWITCHES 


ag CORPORATION 


This new Catalog and 
Handbook filled with 
valuable information con- 
cerning the characteristics, 
and 
tions Micro Switches. 
Engineers find invaluable 
when working the de- 
sign new device 
the redesign one. 


Solenoid 
solenoid actuates Micro Switch 
to control other circuits. 


Disc and cam actuated Metal 
Clad Micro Switch with Roller 
Plunger Actuator 


Explosion-Proof Micro Switch. 
Limit controlled by an ad- 
justable dog. 


Cam operated Roller Arm 
Actuator Micro Limit Switch 


Switches help cut 


for this New Catalog and Handbook 


The Basic Micro Switch 
The Micro Switch snap-action 
switch for precision applications. 
especially useful movement 
differentials down and 
pressure differentials low 
oz. are needed, where small en- 
ergy available. The Micro Switch 
operates .0002 .004 ounce 
inches energy and meets require- 
ments for sensitive operations. 
adaptable wherever time, tempera- 
ture, pressure, weight, relays, 
solenoids are involved control. 
There clean snap-action slow 


Figure 

actuation and operates 300 
times per minute for high ten 
million operations. space only 
needed for the Micro Switch with- 
out special mountings, housings, 
actuators. Underwriters’ list the 
Micro Switch rating 1200 
watts 600 volts A.C., h.p. 
460 V., A.C. single pole 
only and furnished with normally 
closed, normally open, double 
throw contact arrangements. Spe- 
cial metal housings with variety 
actuators are available the 
basic Micro Switch. Some these 
are shown this page. 


Note Phantom View 


The phantom view the Micro 
Switch (Figure shows the con- 
struction this switch. 

heat-treated, three-bladed Beryl- 
lium alloy spring high electrical 
conductivity used. Only few 
thousandths movement the 


plunger necessary move the 
spring member and obtain light- 
ning fast snap action. Heavy con- 
tacts are 99.95% fine silver. 
Plunger pin stainless steel. 
Plaskon cover locked on. Color 
cover provides identification 
contact arrangement. 


Micro Limit Switch 


(Figure III) This the LK-2 Roller 
Arm Micro Limit Switch, small, 
precision limit switch listed Un- 
derwriters’. roller arm makes the 
switch suitable for actuation 
slides cams. Movement differen- 
tials are less than less than 


million operations generally ex- 
perienced. The switch widely 
used machine tools, printing 
presses, packaging machines, etc. 


The Explosion-Proof 
Micro Switch 


(Figure IV) This the Explosion- 
Proof Micro Switch. Small size, pre- 
cision, and life million oper- 
ations are its features. Under- 
writers’ Listed for Class Group 
and and Class Group This 


Figure 


listing makes the switch useful 
chemical plants, paint factories, 
spray booths, flour mills, printing 
plants, etc. Roller arm and Push 
Rod plunger types are available. 
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Roller Plunger 
Die Cast Micro Switch 


Figure 


(Figure This the Roller 
Plunger Die Cast Micro Switch. 
Adjustment the roller for slide 
cam actuation can quickly 
made either two castellated 
positions. The housing rugged 
zinc die cast material. Standard 
conduit, overtravel the 
plunger, movement differential 
less than and Underwriters’ 
Listing are provided. The switch 
primarily used machine tools, 
but has place printing presses 
and packaging machines. 


Roller Arm 
Die Cast Micro Switch 


$6.00 


Figure 


(Figure V1) This the Roller Arm 
Die Cast Micro Switch. There are 
two adjustments the roller arm 
aid the application this 
switch slide cam actuation. 
one, the roller arm adjustable 
through arc 225 degrees. Sec- 
ondly, the arm can turned 
horizontal plane operation 
any eight positions degrees 
apart. The housing zinc alloy 
die cast material and has standard 
conduit. Underwriters’ Listing, 
close precision, and small size are 
provided. 

List price (double throw)....$6.00 


Copyright 1941, Micro Switch Corporation 
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FORTY-FIVE MICRO SWITCHES 


provide flexible finger-tip control 

Assure freedom from Per- 
fect synchronization time and move- 
ment.... Positive start, stop and reverse 
and maximum safety National Cylin- 
der Gas Company’s New Type Oxo- 


When National Cylinder Gas first designed this remarkable metal 
cutting machine, they employed ordinary snap action switches. 


After some experience, they found that the amount vibration 
resulting from the use these switches caused the delicately 
poised torches make jagged instead accurate cuts the 
switches were actuated while the machine was cutting. 


Furthermore, even the pressure the operator’s hand was 
cient force greatly interfere with the smooth motion 
the tracing wheel. The result was lack precision work. 


These were the principal reasons for the adoption 
the Micro Switch. The small travel and slight force 
required operate the Micro Switch, plus its pre- 
cision characteristics, made the ideal switch for 
massive machine delicately adjusted that can 


Acetylene Cutting Machine 


cut metal small tolerance. 

National Cylinder Gas says: advantages gained the 
use Micro Switches are threefold: 

Featherlight touch required operate reduces jar and 
vibration machine, leading more precise work. 


More flexible control motor, torch, and traversin 
8 
circuits. 


Greater safety through reduction possible 
electric power failure, making possible the automatic 
shutoff gases.”’ 


Here, thousands other applications, the Micro 
Switch again proves its worth when precision switch- 
ing Micro Switch engineers will confer 
with you its application your product. 
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MICRO 
Not General 
Term. 
Manufactured FREEPORT, Illinois, Micro Switch Corporation, Sales Offices: New York, Chicago, Boston 


BUILT FAIRBANKS-MORSE CO., this 1200 r.p.m. fan-cooled Type QSZC 
motor drives feed mixer for the Farmers Cooperative Produce Ass’n Baldwin, Wisc. 


the 


WITH MOTORS 


Fairbanks-Morse motors the bill” 
where difficult operating conditions 
demand motor better than just 
enough”. And one outstanding 
reason they’re devoid bearing 
trouble. You see, Fairbanks-Morse for 
years have used bearings they know 


run smoothly, keep armatures prop- 
erly aligned, minimize wear and main- 
tenance costs, maintain the initial air 
gap throughout long motor life, etc. 
Twenty-nine years satisfactory per- 
formance speaks well for any make 


bearing, doesn’t it? 


INDUSTRIES, INC., FRONT ST. ERIE AVE., PHILA., PA. 


BALL AND ROLLER BEARINGS 
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Photos courtesy 
St. Car Company 


are used extensively the construction 
modern street cars! 


The hundreds metal fastenings which must made build- 
ing street car provide real for assembly 
efficiency and holding strength. The fact that Shakeproof 
Thread-Cutting Screws are used leading car builders 
convincing evidence that they step production efficiency 
and provide sturdy, tight fastenings. Wherever screws are used 
fasten metal parts, Shakeproof 

Thread-Cutting Screws can and will 

facilitate production and improve 

product performance. 
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TYPE 
Thread-Forming 
Screw 


SEMS Fastener Units Lock Washers 
Locking and Plain Terminals 


The exclusive spring-action slot illustrated above 
truly tap. When the screw driven 
into drilled punched hole, the serrated cutting 
edge bites into the work and cleanly cuts away the 
material make standard machine screw thread. 
Because each screw stays the thread has cut for 
itself, snug, tight fastening secured. The fit 
perfect that exists and consequently 
vibration cannot start any loosening movement. 
sure the screws you use have tap and 
you'll certain stronger and tighter fastenings! 


~ 


| 


material. 


SHAKEPROOF LOCK WASHER CO. 
Distributor Shakeproof Products 
2501 North Keeler Avenue, Chicago, 
Plants Chicago and Elgin, 
Canadian Plant: Canada Illinois Tools, Ltd., Toronto, Ontario 
Foreign Licensees: Barber and Colman, Ltd., Brooklands Manchester, 
England; Carr Fastener Co. Australia, Ltd., Royal Park, 
South Australia 
Copyright 1941 Tool Works 


Thread-Cutting Screws...Locking Screws 
Washers...Special Stampings 


Screws Actually cut their own 


standard machine screw threads metals and plastics! 


SNUG FIT PROTECTS 
AGAINST VIBRATION 


threaded inserts pre-tapping operations. Types and illus- 
trated the left will cut their own threads any kind plastic 
—either molded laminated—without danger fracturing the 


Now you can fasten plastic parts without bothering with 


-Cutti 


own 


OTECTS 
RATION 


with 
and illus- 
plastic 
the 


DIESEL ENGINES ELECTRICAL MACHINERY 
PUMPS FAIRBANKS SCALES 
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HIS indestructible, one-piece rotor 

with windings centrifugally cast 
SOLID COPPER found only Fair- 
banks-Morse Motors. 


It’s rotor that does more than meet 
the tempo today’s industrial needs 
...it sets new standard motor per- 
formance. For only this rotor are the 
advantages one-piece winding com- 


bined with the advantages copper. 


Copper has high melting point 
(2000° F.)*, high electrical conductivity, 
and low thermal expansion. And F-M 
Motors, with patented features available 
only Copperspun rotors, better with- 
stand constant starting and reversing, 
give added years dependable opera- 


tion, and minimize operating costs. 
*Aluminum melts at 1100° F. 


Worth your consideration are the advantages your service Fairbanks-Morse Motors 
with Copperspun rotors. Write Fairbanks, Morse Co., Dept. F26, 600 South Michigan 
Ave., Chicago, Branches and service stations throughout the United States and 


Patented 


MOT 


RAILROAD EQUIPMENT WASHERS-IRONERS STOKERS 


WATER SYSTEMS FARM EQUIPMENT 


ORS 


AIR CONDITIONERS 
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other standard motor, 
believe, has ever met the general- 
purpose requirements industry 
with well-balanced combi- 
nation performance character- 
istics, convenience features, and 
provisions for protection. Integral- 
open splashproof, are now 
available. Capacitor-motors 
(at 3600 rpm) can also 
furnished. 
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AGAINST PHYSICAL DAMAGE 


truly modern motor, you told us, must able 
withstand accidental blows, flying chips, drip- 
ping liquids, and occasional bumps moving 
mounting. That’s how built the Tri-Clad motor! 


made the frame and end shields cast iron; 
and rib sections give ample 
where needed, without increasing the 
weight; cast the feet integrally with the frame 
make them sturdy and rigid. completely en- 
closed the upper portion and carefully all 
ventilating openings protect vital motor parts. 
provided the bearings with cast-iron housings 
and made them dust tight. And the finishing touch 
give the motor tough coat paint that 
protects the metal parts against rust and corrosion. 


The Tri-Clad motor fully protected against the 
accidental ill-treatment some motors encounter all 
the time, and which all motors encounter some 
the time. safeguard against production inter- 
ruptions, prime factor lowering costs, 
extra increment value machines you build, 
find that this motor means extra profit 
protection, too. 


sure your next induction motors are Tri-Clad. 
General Electric, Schenectady, 
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AGAINST 
ELECTRICAL BREAKDOWN 


New stator windings 
Formex wire give 
extra protection inter- 
nallyagainst moisture, 
abrasion, and heat 
aging. New synthetic 
and pro- 
tecting varnishes make 
rigid unit with 


hard finish. 
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REPRODUCTION FOR NEW TONE-ARM! 


One Philco popular record players. Equipped with the new 
molded Durez Webster Tone-Arm, sound reproduction practically flawless. 


SALES records and phonographs soaring 
all-time high, leaders the field are call- 
ing Durez plastics solve major problems. 

For example, Webster Electric Company engi- 
neers wanted improve tone-arms pick-ups 
through which sound transmitted the speaker. 
Specifically, they wanted reduce surface and 
mechanical noise; increase tonal reproduction; 
make records and needles last longer. 

They found that Durez has lower specific grav- 
ity than metal. AND that metal—is 
non-reverberating. Further, with 
crystal and chuck mounting could molded di- 
rectly into the arm, thereby eliminating undesir- 
able tone-arm resonance. Tone improvement aside, 


Durez also offered the advantages precision one- 
piece the permanent finish in- 
cluded the original molding! 

This how Durez sets new horizons for one 
America’s fastest rebounding industries. May 
tell you more about Durez thousands other 
products? 


DUREZ PLASTICS CHEMICALS, INC. 


166 Walck Road North Tonawanda, 


Learn what doing for others— 
How Durez plastics have helped many lead- 
ing manufacturers make better products and 
New Business Custom.” It's interesting read- 
ing and you may find valuable reading! 
copy yours for the asking. 
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WHEN 


they called in... 


About years ago manufacturer coal mining machinery got 
tired being told that his locomotives were spending too much time 
the repair shops. field check-up showed that the heat en- 
closed compartments and overloads, combined with oil, grease and 
moisture, was playing hob with motor leads and resistor connec- 
tions. The insulation either dried out and cracked, bloomed and 
rotted, until was set-up for arc that meant another trip 
the shops. 


So, the problem was passed along and, make long story 
short, solved originating what has come universally 
known Rockbestos A.V.C. Motor Lead Cable. Today thousands 
manufacturers and maintenance men, not only coal mining, 
but throughout industry, know its merits and insist its use. 


This story has been repeated hundreds times. manufacturer 
has wire trouble. standard Rockbestos wire won’t solve his 
problem special construction designed meet his conditions. 
Other users wire and cable having similar problem use the new 
wire and pretty soon the becomes one 
more than one hundred different wires our line standard con- 
structions. 


your product has withstand heat, oil, grease, alkalies, caustics 
corrosive fumes, requires protection against wire fires, its 
performance may appreciably improved with the proper per- 
manently insulated Rockbestos wire cable. gladly send 
you catalog and samples you will tell what you make. 
Rockbestos Products Corporation, 763 Nicoll St., New Haven, Conn. 


Also refer McGraw-Hill Electrical Reference 


New York Buffalo Cleveland Detroit Chicago Pittsburgh St. Louis Los Angeles San Francisco Portland, Ore. Seattle 


Never becomes 
hard brittle 


Resists heat 
and vibration 


Rockbestos A.V.C. 600 Volt Motor Lead Cable 
No. 18 AWG to 1,000,000 CM, flexible conductors 


Rockbestos A.V.C. 600 Volt Switchboard Wire 
No. AWG, solid stranded conductors 


Rockbestos A.V.C. 600 Volt Control Cable 
one conductors. AWG No. 12-19/25 and No. 9-19/22 


TEN TESTED ROCKBESTOS VALUES 
that will pay you dividends 
HEATPROOF 
FIREPROOF 
PERMANENT 


Oil, Grease and 
Moisture resistant 


High overload 
capacity 

Reduces returns 
and replacements 
Builds good will 


Increases sales 


Rockbestos All-Asbestos 600 Volt Flexible Apparatus Cable No. AWG 500,000 one 118 different permanently insulated wires and cables. 
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For atmospheres containing explosive mixtures 
gasoline, petroleum, naphtha, alcohols, 
acetone, lacquer solvent vapors natural 
gas, call for Century Job Selected Explosion 
Proof Motors. Designed meet varying de- 
grees explosion hazards, these new and 
improved Century Explosion Proof Motors 
carry Underwriters’ Laboratories approval 


for Class Group hazards. 


Explosion Proof 


t or: 7 


For Hazardous 


Here are four important reasons why will pay you install 
Century Explosion Proof Motors your plant your product: 


Explosion Proof Motors will not start 
atmospheres because they are constructed 
that flame developing inside the motor 
prevented from getting outside, and interior 
explosions cannot develop sufficient pressure 
crack the motor enclosure. 


All the various types motors are 
had explosion proof construction, 
such high torque, low torque, normal 
torque, multiple speed, vertical, etc. 


Costs 


Insurance 
tion 


are only one example the wide range 
Century Job Selected Motors specifically de- 
signed meet the demands particular jobs 
and the surrounding conditions. Available 
variety types and sizes, from fractional 
600 horsepower. 

For full information all the advantages 
new, improved Century Explosion Proof Motors, 
well the complete Century line, call 
your nearest Century Motor Specialist today. 


CENTURY ELECTRIC COMPANY 


1806 Pine St. St. Louis, Missouri 
Century Explosion Proof Offices and Stock Points Principal Cities 
= — 
FORS 


One the Largest Exclusive Motor and Generator Manufacturers the World 


ELECTRICAL MANUFACTURING 


3 
f 
\ 
f 4 
at q i 
fe 
oundings 
é 


JUNE 1941 


automatic control that keeps the 
heating system step with the 

manufactured Marsh Tritrol Company 
Chicago, Illinois 


the growing list products which INSUROK used, add Unitrol, the ingenious 
automatic temperature regulator that takes its cue from the weather outdoors. The 


super controller the four-inch INSUROK cycle disc illustrated, means which 


heating program cycle established, thus regulating Unitrol operation. 


This cycle disc consists two metal plates imbedded Molded INSUROK form 
the path travel for the contact lever the operating mechanism, making possible 
accurate control for all temperature requirements. Again Molded INSUROK contri- 


butes its own precision qualities the performance precision instruments. Get the 


facts about INSUROK pacemaker the plastics industry. 
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THE SHAWMUT TYPE 
MOTOR OVERLOAD SWITCH 


looks right and right. 


Designed for use with fractional- 


horse-power motors, its simple and sturdy mechanism gives 
long mechanical and electrical life and positive overload 
protection under the severest duty. manually operated 
circuit breaker with off and switching for small motor- 


— 


drives 
single pole h.p. 115-230 
volts, A.C.) has 
superior, and should 
used wherever such safe- 
guard and convenience 
indicated—for instance, 
air conditioning apparatus, 
refrigerators, washing ma- 
chines, fans and blowers, 
pumps and compressors, 
floor polishers, oil burners, 
saws, small grinders, stok- 


EYE VALUE PLUS PERFORMANCE 


ers, small printing presses, small conveyors, and ma- 


chine tools. 


Two types, open and enclosed; the open type fits 
all standard boxes and cover plates. Many novel and 
exclusive features (U.S. patents 2,018,904; 2,158,387; 
2,160,236; others pending). Unrivaled ease installa- 
tion and wiring; all metal parts rust-resisting. For full 
information about this exceptional value motor 
switch, write for our Bulletin 


THE CHASE-SHAWMUT COMPANY 
NEWBURYPORT, MASSACHUSETTS 


MAKERS ELECTRICAL PROTECTIVE EQUIPMENT SINCE 1893 
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The durability Chromel not 
only assures trouble-free perform- 
ance Chromel equipped devices 
but that durability also repre- 
sents vital conservation nickel 
which there acute short- 
age. So, when you specify Chromel 


for the heating-elements you act 
one who buys Chromel, urge 
you not buy beyond your needs. 
Meanwhile, you want technical 
data and useful information 
Chromel, ask for Catalog—L. 


HOSKINS MANUFACTURING COMPANY 
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Supplementary Closures 


Regardless the angle the shaft—horizontal, 
vertical, between—the BALL 
BEARING seal, with its long flange, minute clear- 
ance, recessed inner ring construction and multiple 
grease grooves, KEEPS THE GREASE AND 
THE DIRT OUT. 


Thoroughly tested our own laboratory over 
protracted period, and the field under continu- 
ous duty, the BALL BEARING 
has demonstrated not alone its value but its 
SUPERIORITY. 

One the largest motor manufacturers equipped 
vertical motor with BALL BEAR- 


Required 


INGS and after running test over four 
nine hours day, five days week, 
have added grease either bearing and have ob- 
served leakage’’. This test motor still 
with the same results. 


Adopt the fully-sealed “CARTRIDGE” BALL 
BEARING absolute protection against leakage. 
neglected lubrication, and dirt and grease contam- 
ination. also eliminates numerous supplementary 
closure parts, machining operations and 
and speeds production. Moreover, has con- 
venient regreasing and inspection features. 


Write for the Catalog. Let our engineers work with you. 
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ENGINEERING CO. 


GREENVILLE, LOS ANGELES, NEW YORK, 
PITTSBURGH, MINNEAPOLIS, HOUSTON, 
PORTLAND, ORE., ST. LOUIS, SAN FRANCISCO, 


ING 


STRUTHERS DUNN, INC., 1321 CHERRY ST., PHILADELPHIA, PA. 


has dozens them line covering wide 
variety application requirements. 

Going deeper than this, however, Dunco takes 
pride its ability design special relays, 
adapt standard relays specific applications— 
economically, efficiently, and with the utmost 


dependability assured for every need. 


Every Dunco Relay twice-tested unit 
addition many individual component tests 
during manufacture. Special units are specially 
designed, constructed and tested for their partic- 
ular applications, each step being based broad 
experience supplying highest quality products 
the nation’s most discriminating relay users. 


Complete catalog gladly sent upon request. 


RELAYS 
SOLENOIDS 


Complete, 2uality Adapted Your Specific Needs 
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The NEW G-E 


INSULATING MATERIALS CATALOG 
NOW AVAILABLE 


Crammed with pictures, descriptions, tables, specifi- 
cations, etc., consists up-to-the-minute listing 
General Electric’s complete line outstanding 
Insulating Materials. 


This catalog will real help you when you 
are planning purchases for installation, repair, and 
maintenance supplies. 


JUNE 1941 


ATALOG 
FOR 
YOU! 


GET YOUR FREE COPY NOW! 


Just Use This Coupon 
Hurry Your Copy You 


Section M-1126, Appliance Merchandise Department 
General Electric Company 
Bridgeport, Connecticut. 


Send copy the NEW G-E INSULATING MATERIALS 
CATALOG right away! 
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ALSIMAG 
Holders 


INSURE ABSOLUTE 
FREQUENCY STABILITY 


Leading manufacturers piezo- 
electric crystals guard them hol- 
ders made AlSiMag steatite 
ceramics. 
great mechanical strength and per- 
manent rigidity under all working 
conditions the best assurance 
for positive crystal control. Its 
high dielectric strength and low 
make AlSiMag 
the ideal material from the elec- 
trical point view. 


HARVEY 


Trede Mark Reg. U.S. Pet. Off. 


AMERICAN LAVA CORPORATION CHATTANOOGA TENNESSEE 
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DEFENSE AND THE FUTURE... 
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RoBerr C. StTaw.ey, 


PRESIDENT 


The International Nickel Company, Inc. 


OFFICES: WALL STREET 


4pril 17, 194, 


our Products who the 


upon whom must de. 
for our future 


Any effort meke, not conflicting with our 
full support the defense 


program, should tow 


which face, 


You 


— 
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Dear Sir; 
Our Plants, common with those most émerica's industrial 
being inflicted upon many consumers 
this letter written the monthly Preduction rate The 
International Nickel Company Canada, Limited 20% above last 
year; three times that 1929 four times the peak rate the last wer, 
Its have been increased Supply current defense demand 
Upon the this devastating wer the future success 
your business ours will depend large 
tomers whose requirements cannot for the moment Practical 
rendering such Service offer you the our technical 

solving Problems material from the temporary lack nickel, 
our purpose follow this letter with personal 

from one our representatives, you desire, who Will discuss with 
you more Specific detail our mutual problems, 

ING 


Long Service Life and Low-Cost Production 


Assured for New Sangamo Tachograph 


WITH IMPACT-RESISTANT “BAKELITE” PLASTIC HOUSING 


PRODUCTION ADVANTAGES PROVIDED PLASTICS 


Openings 


Depression 
Chart Hub Cap 


Rubber 
Through-holes 


Molded-in 
Metal 


Deep Cavity for 
Signal Lamp 


Boss with 


Bosses with 
Screw-holes 


Opening for 
Clock Face 


Lugs for 
Hinge Joint 


NEW Sangamo Tachograph records time, speed, and 

distance motor-truck operation. incorporates speed- 
ometer, clock, odometer, speed change counter, and signal 
light—all contained compactly sturdy two-piece housing 
impact-resistant BAKELITE Phenolic Plastic. 
Production Simplified and manufacturing costs are kept 
minimum, since both cover and case are each molded 
complete single operation. Metal inserts are firmly em- 
bedded, and bosses, ribs, openings, and slots formed during 
the molding operation. Molded close tolerances, the two 
BAKELITE Plastic sections are rapidly assembled with the 
metal, rubber, and glass parts. 
Dependable Performance Assured despite the jars, vibra- 
tion, and shocks the road. Even abrasion and scuffing— 
from the heavy shoes drivers who use the instrument 
foot-rest will not impair the efficiency the BAKELITE 


MERCHANDISING ADVANTAGES PROVIDED “BAKELITE” PLASTICS: 


Abrasion-resistant 
Surfaces 


Permanent Insulation against 
Finish Motor-heat 


Dust-tight, 
Moisture-tight Assembly 


Resistance 
Shocks 


Light Weight 


Electrical Insulation 


Compact Design 


Plastic housing. Also, the dimensionally-stable, close-fitting 
cover and case provide permanent protection for the interior 
mechanisms against dirt and moisture. 

BAKELITE Plastics may improve the performance your 
electrical equipment and appliances, and cut manufacturing 
costs, too. Learn more about the many types available writ- 
ing for booklet 8M, “BAKELITE Molding 


BAKELITE CORPORATION, EAST ST., NEW YORK 
Unit Union Carbide and Carbon Corporation 


BAKELITE 


TRACK MARKS 
The word “Bokelite” ond the B Symbol ore registered trode-morks 
identifying products of Bakelite Corporation 


PLASTICS HEADQUARTERS 
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STARTERS 


Straight Line Solenoid 
and accuracy 


nterior 


your 


writ- 


4 i 4 


ALLEN-B 


BULLETIN 


JRING 


Open view Allen-Bradley Bulletin 709 
the-line starter with arc hood removed show the 
sturdy, double break, silver alloy contacts that never 
need filed, cleaned, dressed. Two accurate 
relays give reliable overload protection. Note also 
the roomy, white interior the starter cabinet and 
the many knockouts which make installation easy. 


Moving Part 


Concealed Wiring Maintenance 


“The Simplest means fewer fewer 
parts mean fewer troubles. 

clapper switch starters, troubles are often caused 
the sticking bearings, the corrosion pivots and 
pins, and other difficulties which interfere with reliable 
switch action. Even so-called “vertical” starters, which 
employ pivots and pins their construction, are subject 
the same troubles. 

Allen-Bradley solenoid starters, these troubles cannot 
only ONE moving the simple solenoid plunger! 

Such simplicity has led unheard-of dependability. 
has made possible the “Just install Bulletin 
709 starter and forget it.” has produced records 
millions trouble-free operations. 

This not boastful talk. are ready support these 
statements with testimonials and tests. you are looking 
for the most dependable motor control, investigate the 
Allen-Bradley Bulletin 709 solenoid starter. 


Allen-Bradley Co., 1309 First St., Milwaukee, Wis. 


ACCESSIBLE 
TERMINALS 


DOUBLE BREAK, 
CADMIUM SILVER 
ALLOY CONTACTS 
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} 4 
q 3 3 
q 
4 
q 
| 
aie 


AMPERES 


WESTON 


MILLIAMPERES 


WESTON 


WISE INVESTMENTS FOR TOMORROW! 


Mounted the panels controls the machines you build, 
Instruments offer more than extra increment sales 
value for than reliable protection for your ma- 
chines during the active days just ahead. Their long-term depend- 
ability will stand you good stead after the defense period has 
passed when machine performance records will all available 
and when proved performance becomes critical buying factor 
once more. Weston Electrical Instrument Corp., 582 Frelinghuysen 


Ave., Newark, New Jersey. 


Laboratory Precision and Specialized Test light 
Sensitive AC, and Exposure instruments... 
and Panel instruments. Electric Thermometers. 
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ORM 


ICA has been 


AND LOW 


FREQUENCY INSULATION 


the chosen laminated phenolic insulation 
many leaders the electrical industry for years because 

its high standards quality and uniformity. 

resists changes dimensions either because changing 

temperature humidity; has high insulation resistance, low 

power factor and low hysteresis losses; machines well. 

Special grades have been developed emphasize each one 

these important qualities and many more besides. One 

available that will meet your requirements exactly. have 


publication giving data applications, and test figures for 
the various grades. 


The Formica Insulation Company, 4611 Spring Grove Avenue, Cincinnati, 


ORMICA 
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MOTORS THAT ADD 


"EAR 


APPLIANCES 


“Eye appeal” helps sell appliances, but “ear 
helps keep them sold. Where quietness operation 
factor, Westinghouse small motors can give you 
valuable help. this Type Capacitor motor, 
bump” bearings, resilient mountings, and diamond- 
boring bearings all contribute lifelong quiet 
operation. addition, high-starting and pull-up 
torque, with low-starting current, make ideal, 
economical drive for many domestic applica- 
tions. Few wearing parts mean longer life and less 
maintenance. 

What Westinghouse doing making motors 
meet problems like these, has also done meet 
many others. Why not investigate? Mail the coupon 


for newest literature just issued Westinghouse 
small motors. 


JUNE 1941 


These Westinghouse motor features 
give lifelong quiet drives 


STEEL RING 
STEEL RING 


BEARINGS 
STOP END-THRUST NOISE 


This feature Westing- 
house motors cushions 
end-thrust and absorbs 
noise and shock. Motors 
are made permanently 
free from end-thrust 
noise. 


RESILIENT RING 
CUSHIONS VIBRATIONS 


Resilient mounting, avail- 
able with most Westing- 
house small motors, re- 
duces vibrations and pre- 
vents them from being 
transmitted the mount- 
ing base. 


OVERSIZE SHAFT 


Shafts are oversize be- 
tween bearings, prevent- 
ing whipping action. 
Skewed slots make rotor 
quiet-running. 


Dept. 7-N, Westinghouse Electric Mfg. 
Co., East Pittsburgh, Pa. 


Send latest literature small motors to: 
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There’s MALLORY Contact That Will Best! 


Mallory manufactures every type contact 
rivets, silver-faced base metal backed 
types, both domed and rivets, 
projection backs that facilitate welding, 
solder-flushed backs for spot soldering, screw 
types and many special designs. Complete 
contact assemblies are dev elop- 


ment Mallory electrical contact service. 


addition, Mallory manufactures com- 
plete line contactor materials for circuit 
breakers operating air and oil for ordinary, 
medium and heavy duty where the con- 


MALLORY CO., Inc., INDIANAPOLIS, 


want this factual reference 
Covers materials and design recommenda- 
tions Write for your copy today. 


tact material must either break the circuit 
carry the current and act 
arcing tip. 


For laboratories, instrument manufacturers, 
chemical plants and other industries requir- 
ing special bi-metal applications Mallory 
makes complete line inlay and overlay 
bi-metal electrical contacts. 


matter what circuit breaking problems 
you face, you can turn Mallory with full 
assurance the right answer. 


‘Mallory Contact Catalog 


NON-FERROUS ALLOYS ELECTRICAL CONTACTS 
POWDERED METAL 
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proved giass insulation 


rewinding with Vitrotex 


insulated magnet wire, generator 
ity was boosted one instance from 
thanks the thermal characteristics 
this remarkable insulation. 


hat it? Anaconda’s inorganic textile 
insulation manufactured from alkali-free 
glass. composed soft flexible fibres 
approximating steel tensile strength. 
other textile contained Vitrotex. 


a= 


fireproof; withstands 
high temperature 


MODERN IMPROVED 


ANACONDA WIRE CABLE COMPANY, General Offices: Broadway, New York City; Chicago Office: North Wacker Drive 
ining Company. Sales Offices Principal Cities 


Here’s how one generator increased 
its capacity 20% rewinding 
with Vitrotex im- 


This generator armature was originally designed operate KW., 2,300 
but generated KW. after being rewound with Vitrotex insulated magnet wire. 


How work? inherently high 
heat stability, Vitrotex insulated magnet 
wire capable being operated high 
temperatures. Test coils have been operated 
continuously the laboratory period 
six weeks temperatures high 
525° Fahrenheit without asign failure. 


More About 


Vitrotex insulated magnet wire covers 
the entire field from Diesel Locomotives 
down Radio Frequency Coils (Awg 


oN 


1 \¢ 


Has high dielectric strength 


and insulation resistance 


unaffected moisture 


sizes #4/0 down #40). rapidly re- 
placing conventional types insula- 
tions. Why? Here are the reasons: Good 
Dielectric Strength—Better Space Factor 
Heat Resistance. 


Complete itrotex insulation may 

applied directly over the bare con- 

ductor over enameled wire. More spe- 

cific information will 

sent you upon application 


free, course. 41352 


non-hygroscopic; 


vapors 


Possesses high resistance 


acids, oils, and corrosive 


r- 
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THE BRAND 
CREED 
The Quality Factor 
MUST 
CONSTANT 


electrical 
insulating materials 


FOR PERFECT INSULATION 


you find them both 


TURBO 


VARNISHED 
SATURATED SLEEVING 


UBING and sleeving give the best service MUST have 

down-to-the-bottom impregnation. That assures maximum 
dielectric value, minimum moisture absorption, permanent flexi- 
bility—the prerequisite longest life. TURBO. The lin- 
seed-oil base varnishes used are inherently electro-chemical and 
moisture resistant, and induce the most essential quality—flexi- 
bility. brief, it's TURBO. more than just 
ability meet all the needs severe service, and enduringly so. 
the Tubing that “MUST” for trustworthy insulation. 


Write for new sample card with 
complete list standard sizes 
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ELECTRICALLY 
ENERGIZED MA- 
CHINES, APPLIANCES 
AND EQUIPMENT 


SEARLES 
Editor 


Ackley 
Associate Editor 


Campbell 
Director Reader Service 


Martin 
Production Manager 


Member 


Controlled Circulation Audit, Inc. 


the cover: 


controls. 


Control and action center 43-in. 
boring lathe for big gun production. 
work ft. long and in. 
Multi-motor drives. 


This machine handles 
diam. Centralized 
product General 


Machinery Corp., (Niles Tool Works). Photo courtesy 


Westinghouse Elec. Mfg. 


SOLENOIDS FOR PUSH-PULL 


Reviewing basic facts familiar electrical-to-mechanical tie. 


WHEN THE MOTOR DOMINATES THE PRODUCT DESIGN 


Engineer Fromm Dumore shows short-cuts effectiveness. 


WHY PLASTICS ARE IMPORTANT FOR TODAY’S PRODUCTS 


Manager Brannan Bakelite states tangible advantages realized. 


HOW MAKE THE MOST FLEXIBLE SHAFTS 


Chief Engineer Uhler White speaks both specifier and maker. 


PRECISION PERFORMANCE AUTOMATIC WASHER 


Westinghouse steps ahead with new product; Manager ering 


Russell “de scribes. 


WITH NEMA HOT SPRINGS 


the Spring Conference the National Elec trical 


Association. 


FELT-SEALED FOR SERVICE 


Director Research rican Felt reports progress 


toward better seals. 


the Editor Sees 


Resourceful Engineering and De- 


New Materials, Parts, 
ment and Finishes.......... 


New Printed Matter, Catalogs. 


Available any qualified reader 
for the asking 


CAL 


Equip- 
6: 


Men and Events the Month. 104 

Motor 122 
For designed-in applications 

126 
makers materials, parts, 
equipment, finishes, etc. 
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Making The Most Steel Stampings. 
Once again, some and 
regard all but indispensable standby 
the engineer-designer. 


Heating Units For Built-In Specifi- 
cation. Ready-made, almost infinite 
variety, pre-fabricated heating units may 
quickly and efficiently engineered 
within almost any product. 


LATER ISSUES 


Engineering-Design Thinking That 
Lies Behind Outstanding Products. 
Motors, controls, materials, parts, finishes 
and performance co-ordinated review. 


Super-Sensitive Relays And What 
They Can Do. Relative new-comers, 
and several types and forms such 
variety meet almost any product- 
performance need, 
relays are extending their usefulness. 
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Fletcher, 
Heights, Cleveland 


Examine section Pre- 
Cast Bearing BRONZE 
STEEL closely. Note 
how permanently the 
bronze bonded the steel. 


Write for this attractive 
folder for complete infor- 
mation Pre-Cast Bear- 


ing BRONZE STEEL. 


JOHNSON BRONZE COMPANY 


570 SOUTH MILL STREET NEW CASTLE, PA. 


Here new and unusual bearing material that 
already filling many important applications. 
Essentially thin wall, laminated type bearing, 
Pre-Cast Bearing BRONZE STEEL combines 
the strength steel with the bearing qualities 
bronze. 

produce this new type bearing, start 
with high grade bronze alloy—S.A.E. 64— 
Copper 80%; Tin 10%; Lead 10%. This alloy, 
reduced fine powder, permanently bonded 
strip steel. The process manufacturing bearings 
bushings from Pre-Cast Bearing BRONZE 
STEEL the same for any other sheet metal 
bearings, being essentially stamping and forming 
operation. result, few bearings are eco- 
nomical, particularly when there production 
quantities. 

Pre-Cast Bearing BRONZE STEEL also 
available rolls—up 400 feet length—or 
plates, washers other small stampings. 

will pay you investigate Pre-Cast Bearing 
BRONZE STEEL. request your business 
letterhead will bring complete data plus sample 
bearing—without obligation. Write TODAY. 
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Little more than year ago, American industry began its momen- 
tous shift from peace-time defense operations, with results 
which might have been better and fuller certain obstacles had 
not intervened, but which the whole are astonishingly satis- 
factory. That same energy for years directed the progressive 
improvement consumer and industrial goods has been re-routed 
military and behind-the-lines developments with, the case 
makers electrically-energized products, strongly sustained 
character. 


Thus, with very real assurance basically worthwhile 
contribution industry and defense progress that The Gage 
Publishing Company announces this issue its Seventh Annual 
ELECTRICAL MANUFACTURING Product Design Contest. 
previous years, the objective lend encouragement the 
energized products all kinds. scarcely anticipated 
that actual military devices will covered many entries, for 
obvious reasons. However, behind every actual military instru- 
ment stands long line tools, material handling, operating, 
transportation, communication and production products which 
almost every instance function virtue some direct contri- 
bution electrical energy. anticipated that the enormous 
concentration defense effort the makers electrically- 
energized products will reflected this 1941 competition. 


means submerged, however, the likelihood 
unusually stimulating array more normal types products. 
for other reason, this arises through the fact that in- 
credible number complete consumer and industry products 
the normal type have necessity been redesigned during the 
past year meet shortages materials previously used, 
conserve the amount material specified, more closely reach 
today’s markets and otherwise conform with the realities 
the moment. 


extend hearty welcome all our readers enter the 
Seventh Annual ELECTRICAL MANUFACTURING Product Design 
Contest (details pages 47-50) with the confidence that not 
only will participation this year offer the hopes monetary 
reward for outstanding excellence, publicity for job well done, 
and industry recognition the responsibilities which brought 
these desired results about but that, addition, the wider dis- 
semination knowledge regarding outstanding accomplishments 
and resourceful thinking this time may aid and stimulate 
others immeasurably. 
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VAILABLE for constant intermittent 
duty ac. these solenoids are fur- 
nished with strokes ranging from in. 
Large sizes can deliver forces the 
end the stroke. Frames and plungers are 
laminated construction and cadmium plated. 


ECAUSE their simple operating function makes 
them useful for wide variety applications, 

solenoids play important part the operation 
varied line products where electrically actu- 
ated straight line motion required. they are 
used extensively operate air, water, steam and oil 
valves machine tools, welding machines, air condi- 
tioning apparatus, etc.; operate mechanical clutches 
and brakes; operate tripping mechanisms and ratchet 
mechanisms packaging machinery, printing presses, 
production counting devices, pin games, power screw 
drivers and similar equipment; and operate contactors 
various types motor starters. 

Solenoids may furnished with pulls ranging any- 
where from few oz. approximately 10,000 
and with operating speeds high 220 strokes per 
min. may remotely controlled push but- 
ton station, some such pilot device limit switch, 
float switch, thermostat, pressure switch. review- 
ing the various types solenoids which are available for 
integration within electrically energized products, may 
helpful first summarize briefly some the prin- 
ciples underlying their construction and operation. 


IMPLEST form solenoid that cylindrical 
coil circular rectangular cross-section and 
iron plunger which fits within the coil. When current 
passed through the winding, the plunger becomes mag- 


ESIGNED for general purpose applica- 

tions, solenoid (A) has medium length 

stroke and available sizes ranging pull 

from lb. Rated lb. max. pull 

continuous duty, and max. pull inter- 

mittent duty, solenoid (B) furnished with 
conduit box over the terminals. 


A Trombetta Solenoid B Cutler- Hammer 


Dean Davis 


netized and mutual attraction takes place between the 
field the coil and the induced field the plunger. 
The approximate pull diagram for different positions 
the plunger indicated Fig. the instant the 
plunger begins move into the coil, the pull 
tically zero because the large amount leakage flux 
that involved. 

Pull gradually increases until the plunger has moved 
through about per cent the coil length. this 
point, remains fairly constant far short distance, and 
then begins diminish the plunger gets more com- 
pletely into the coil. 


Precision-operating and sustained 
performance characteristics, pre- 
fabricated solenoids are available 
many forms, sizes and ratings. Be- 
cause they have been developed 
high standards components for 
the engineer-designer electrically- 
energized products specify where 


When the effect magnetic leakage flux neglected, 
the maximum pull for solenoid reasonable shape and 
dimensions, which has plunger least long the 
coil, can calculated within per cent the 
formula, 

CANI 


pounds, 


where the current amp., the number turns 
the coil, the cross-sectional area the core 
plunger square inches, the pull pounds per square 
inch per ampere-turn per inch coil length, and the 
length the solenoid inches. value de- 
pends upon the proportions the coil, and upon the 
length, degree saturation and physical character 
the plunger. 

large percentage the reluctance the magnetic 
circuit occurs the long air path outside the coil, and 
hence the simple solenoid extremely 
order reduce the reluctance, commercial solenoids are 
invariably furnished with iron frame which serves 
return circuit for the lines force around the outside 
the coil. pull between the plunger and the top 
the iron frame known the air-gap pull and may 
expressed the formula 


pounds, 


where the total ampere turns the coil, the 
area the end the plunger square inches, the 
air gap length inches and constant which de- 
pends the proportions the solenoid, the materials 
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used and the degree saturation. The total pull 
iron clad solenoid then the summation the solen- 
oid pull and the air-gap pull. Thus, 


CANI 


c 


the above equation, calculation the air gap may 
complicated somewhat, especially small solenoids, 
because the added air gap which occurs between the 
sides the plunger and the iron frame. gap 


moving parts are produce linear 
push pull for successful function- 
ing they are best considered com- 
plete. Offered both rapid and 
slow acting designs, they can 
used for intermittent continuous 
duty required. Once again, first- 
aid-to-the-specifier. 


commonly used prevent magnetic sealing, which would 
prevent the plunger from moving freely into the solenoid. 
Hence, where the main air gap small enough that 
the side air gap appreciable percentage the total 
air gap, the side air gap should added the main air 
gap obtain the total gap. 

From the curve Fig. may seen that the 
solenoid pull predominates the beginning the stroke 
but, when the plunger nears the stationary magnetic sur- 
face the top the solenoid, the air-gap pull, which 
varies inversely the square the distance between the 
end the plunger and the top the frame, becames 
the major force. 


ULL-TYPE solenoid (A) available for 

voltages ranging from 110 550. Coils are 

held position small, leaf-spring sections be- 

tween the frame and the spool body. Max. pull 

brackets permit mounting from the top, 
bottom two opposite sides. 


General Electric Allen-Bradley 


For Push-Pull Operations 


The shape the pull curve can controlled that 
the amount pull obtained various air gaps may 
predetermined. This can accomplished, first, through 
further reduction the reluctance the magnetic cir- 
cuit means plug stop the upper part the 
solenoid. shown Fig. this amounts project- 
ing the top the frame toward the center the coil 
that the effective air gap through which the solenoid 
operates approximately within the center the mag- 
netic winding. The type coil used with solenoid 
this design uniformly wound throughout the spool 
length. Where plug stop not used, more turns 
may wound the top the solenoid than the 
bottom, thus increasing the flux the top the solenoid 
wide air gaps, and causing higher pull throughout 
the total range the air gap. 


CONED PLUNGERS SOMETIMES USED 


given stroke, the length the path for the 
magnetic lines through the air gap reduced, the 
pull for the same number ampere-turns can in- 
creased, the pull remains constant, the ampere-turns 
obtain can decreased. due the fact 
that the ampere-turns required for given air-gap pull 
are directly proportional the length the air gap. 
some solenoids, shortening the air gap accom- 
plished coning the end the plunger that, 
rises towards the top the solenoid, fits into the 
plug. such arrangement, the stroke generally 
not much excess the plunger diameter, the leak- 
age increases considerably with longer strokes and thus 
defeats the object the coning. There also limit 
the practical value which may given the cone 
angle, since the induction the air gap less than the 
induction the plunger. For cast iron, the limit 
reached with cone angle about deg. and for 
cast steel with cone angle deg. 

ac. solenoid, the change current the coil, 
the plunger moves into the frame, obtained auto- 
matically the change the impedance the mag- 
netic circuit. The pull varies the square the am- 
pere-turns, which results large pull when the arma- 
ture the open position. dc. solenoid, the mag- 
nitude the current determined the ohmic value 
the coil and has relation the position the 
plunger. Therefore, operate solenoid which has 
fairly large air gap, essential from the heating stand- 
point permit sufficient current flow give the 
required pulling effect and then reduce this current 
inserting some resistance into the coil circuit after the 
solenoid closed, nearly closed. This requires auxil- 
iary contacts and either external resistors two so-called 
half-coils, one being used for closing and one for holding 
the solenoid after closure. 

Construction details commercial solenoids vary 
mainly the type iron frame employed, the method 
cushioning the plunger prevent shock, the mode 
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National Acme Supreme Elec. 


MPLOYING built-up laminations silicon 
iron sheets, these solenoids (A) have wear- 
ing surface which welded with non-magnetic 
material provide hard impact surface the 
plunger and prevent mushrooming. Offering 
freedom from noise hum, this solenoid (B) 
utilizes dry type rectifier obtain advan- 

tages ac. operation. 


operation and the pull characteristics. 
punched steel frames, while the 
types are enclosed completely within cylindrical cast 
iron steel shell. 

one form solenoid, designed for ac. operation 
voltages ranging from 110 550, the laminations 
are riveted together under pressure. One end the 
plunger (pole-face) and section the top the 
frame are carefully ground fit that accurate seat 
provided. This reduces the possibility excessive 
noise, and makes the action the pole-shader more 
effective. adding two extension strips which come 
out through the top the frame, units designed for 
pull-type operation can adopted for push-type oper- 
ation. The coils are either wound moulded-com- 
pound spools are the layer-wound type which 
reduce the possibility grounds. sizes are pro- 
vided with two coil sections. Small flat steel springs, 
placed between the frame and the spool body, tend 
prevent the transmission vibrations the coil wind- 
ings. Moulded-compound guides prevent the plunger 
from wearing the spool body. 

For dc. operation, the coils are changed 
solenoid equipped with cut-out switch. This switch 


Many types use 


National Acme 


power screw driver. 


CHARACTERISTICS 


Con- 


VOLTS 


Type Stroke— tinuous Points 
Frame Pull— Application 
Packaging 
9 9 48 /% - 
230 230 Production Counters 
Cast 115- Pin Games 
Steel 230 Air Conditioners 


Magnetic Switches 
Circuit Breakers 


silver contact. large size solenoids the contacts are 
copper-to-copper. The entire unit self-contained, with 
the necessary armature and springs maintain the pres- 
sure, the armature being actuated the movement 
the plunger. operation, full voltage applied the 
lower coil section and, when the plunger approaches the 
seat the frame, the normally closed contact opened 
and the upper section the coil connected the 
circuit reduce the holding current. some cases, 
external resistor used place the holding section. 


T-HEAD PLUNGER LOWERS RELUCTANCE 


ANOTHER form solenoid, the magnet lamina- 
tions are supported heavy side plates and riveted 
together. The plunger, which travels stainless steel 
mer head. The head assists holding the solenoid 
closed with the least magnetizing current because 
diminishes the reluctance the magnetic path. The coil, 
which impregnated and baked resist moisture, 
designed for deg. temperature rise 110 per 
cent rated voltage. This solenoid built for opera- 
tion ac. only voltages ranging from 110 550. 
The smallest size has mechanical stroke in. with 
pull push 0.51 with gravity and 0.19 


against gravity. The largest size has maximum stroke 


in. with push pull approximately |b. 
against gravity and about with gravity. 

Some types laminated solenoids employ special 
means absorb the shock due impact the plunger 
one design, section 


against the top the frame. 
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RON clad solenoids are available wide 

range types and sizes. Units (A) are 
weatherproof and are rated 330 pull for 
intermittent duty. Units (B) are designed for 
pulls ranging between and for momen- 
tary service. Direct current solenoid (C) has 
starting pull varying from in., 
stroke one in. stroke, depending 
mounting position. 


the wearing surface welded with hard non-magnetic 
material which not only binds the laminations firmly 
together and prevents mushrooming but also provides 
hard impact surface the top the plunger without 
affecting the electrical characteristics. Another design 
employs pole piece which mounted loosely upon the 
frame and kept from falling off the mounting base. 
The distance between the outer end the pole piece 
and the base ranges from in., depending the 
size the solenoid, and represents the amount that the 
pole piece can recede when struck the plunger order 
avoid the destructive effects the impact. 


FIG. 


Where heavy duty, weatherproof solenoid 
several iron clad types are available. One shunt 
continuous duty, consists bobbin wound coil enclosed 
cylindrical, cast iron pot, with tight-fitting cover 
over its open end. The space between the coil and the 
enclosure filled with water-proof insulating compound. 
heavy brass tube passes through the coil bobbin and 
fits tightly into the case and cover. the top end 
this tube loose fitting plug which 
faced with brass washer and provided with shoulder 
limit its entrance. cast iron cap fitted over the 
plug such way that the plug cannot leave the tube, 
yet considerable end motion allowed. 


operation, the plunger engages the floating plug 
the end its working stroke. then continues rise 
for fraction inch, carrying the plug with until 
the stored energy spent. Both plunger and plug then 
drop back until the plug again rests its normal posi- 
tion. equalizer bushing, located the lower end 
the brass inner tube, holds the plunger true all times, 
thus reducing excessive side pull the plunger 
minimum, 


MAGNETIC CUSHION LESSENS SHOCK 


NOTHER iron clad solenoid has coil which 
wound brass spool and vacuum-impreg- 
nated with moisture-repelling compound. The inside 
the spool protected means slotted liner from 
wear due the moving plunger. This solenoid utilizes 
magnetic cushion that the end the stroke, the 
plunger does not strike pole stop, but instead free 
overtravel through hole the top the case. This 
design eliminates sudden stopping the moving plunger 
with its mechanical attachments and allows float 
condition equilibrium between the magnetic pull 
and the mechanical pull exerted the load. 
For applications such pin games, production count- 
ing devices, air valves, etc., small, inexpensive iron-clad 
(Continued 86) 


ULL curve (A) typical small solenoids 
and due the large amount leakage flux 
within the magnetic circuit. larger solenoids 
(B) less leakage flux results greater pull. 
varying the slope the current vs. gap curve, 
the pull can increased decreased desired. 
Dean Davis 
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THOSE many products, large and 
small, which are driven electric 

motors large group includes ones 
termined largely the size, shape, and weight the 
motor. Among these may mentioned: Portable tools, 
portable appliances, food and drink mixers, pumps and 
blowers and routers. These classifications may sub- 
divided for further examples. Thus, the first group con- 
tains drills, grinders, hammers, sanders, saws, cloth cut- 
ters, cloth drills and surgical drills. The second covers 
vacuum cleaners, shavers, erasing machines, hedge trim- 
mers and grass edgers. the third group are drink mix- 
ers, industrial mixers and laboratory mixers, the fourth, 
rotary compressors used paint and insecticide spray- 
ers, centrifugal pumps, industrial blowers, and furnace 
blowers. routers, metal and wood routers 
comprise the last classification. All these machines 
have one common feature: the driving motor the 
largest most important single member. 

Again, allied with such products are those whose 
design definitely influenced the size and weight 
the motor. The portable sound-film projector, for ex- 
ample, simplified and compact design because the 
motor small and light. The use small geared 
motor permits mounting the face plate auto- 
matic rheostat. Because the availability par- 
ticularly small and light motor was possible mount 
the motor directly the working head automatic 
film developer. compact, light motors had not been 
obtainable the design the machines would have suffered 
through enlargement and complication. 

The power source specified for almost all the 
products mentioned above the fractional horsepower 
series motor. Without many them would com- 
mercially impractical. Its high-speed characteristic gives 
small size and light weight. series connection makes 
universal, useful both ac. and Another type, 
the high frequency, high-cycle, motor which also 
operates high speed, widely used portable tools 
such drills, screw drivers, nut runners, but only 
large shops where the number tools use make 
economically practical install special sources higher 
frequency energy. The high-cycle motor has the ad- 


When The 


otor 


FROMM 
DUMORE COMPANY 


vantages low maintenance cost and idling speed 
only slightly higher than the full-load speed. The series 
motor the other hand relatively expensive maintain 
and the speed rises radically when the load removed. 
But may used anywhere, dc. and all commer- 
cial frequencies, and has high starting torque and 
rapid acceleration. 

Since the series motor widely used this discussion 
has been limited consideration this one type. 
Description its performance characteristics and con- 
struction details follow. 

the name indicates, the series motor has the arma- 
ture and field windings connected series through 
brushes riding commutator. Since the same current 
flows through both armature and field the torque varies 
the square the current. field flux proportional 
current, and speed inversely proportional flux, the 
motor has varying speed characteristic. the load, 
and hence the torque, increase the speed decreases, and 
conversely. The normal full-load speed range the 
fractional horsepower series motor roughly 4000-9000 
rpm., while idling no-load speeds range from 10,000 
20,000 no-load the intrinsic loads such 
bearing and brush friction and windage limit the speed 
safe values. 

Fractional horsepower series motors are sometimes 
known Since the same current flows 
both armature and field the flux and armature current 
are always phase, regardless reversals polarity. 
Hence these motors may operated without appreciable 
change performance both dc. and ac. any fre- 
quency. Commercial types are usually built for volt- 
age range 32-250 and frequencies 0-60 cycles. 

Power output function the product speed 
and torque. the torque maintained constant and the 
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Dominates The Product Design 


Many electrically energized 
product largely motor; both from 
the standpoint weight bulk 
ratios and performance criteria. 
Thus, when the motor does largely 
dominate the character physical 
dimensions the product, special 
consideration deserving selec- 
tion and specification the power 
sources used that maximum 
faction the hands the user may 
gained. Largely series motors. 


speed doubled, the power doubled. will apparent 
therefore, that motor with high full-load speed, all 
other factors being equal, will develop more power per 
unit size and weight than low speed motor. Putting 
the other way, high-speed motor developing the 
same power low-speed motor weighs considerably 
less. fact that 7200 rpm. hp. series motor 
slightly more than half the size 3600 rpm. hp. 
induction motor. 

Since the resistance the series motor low the cur- 
rent starting high. proportional the 
square the current and hence the starting torque 
high. This advantageous starting heavy 
also results rapid acceleration, often useful. 

The speed series 
motor may controlled 


giving control similar that afforded the series rheo- 
shunted across the armature increased the resistance 
series with the motor decreased, gives flatter speed 
characteristic but the range smaller. The adjustable 
electric governor controls the speed over fairly wide 
range and does not reduce the torque but costly. 

summarize, the characteristics the series motor 
are varying speed, high speed, operation, light 
weight, high starting torque, rapid acceleration, and ease 
speed control. Most these are decidedly important 
those types products covered this discussion. 

The fractional-horsepower series motor consists essen- 
tially wound armature and field with appropriate 
structures for supporting the bearings and brush holders. 
The armature and field cores are laminated thin steel 
stampings reduce magnetic loss. The armature 
generally machine wound the core, the wires being 
laid insulated slots and held with wedges. the 
coil connections have been soldered the commutator the 
armature impregnated insulating varnish and baked 
high temperatures give the winding mechanical 
strength and protect from moisture and dirt. Field 
coils are form-wound, taped, impregnated, baked and 
laid slots the field core, being secured tie wires 
wedges both. The brushes, carbon graphitic 
copper, slide cartridge-type holders pivot hinged 
holders. either case springs press them 
commutator. 

Motor housings are several types, skeleton, open, 
totally enclosed and explosion-proof. They may 


with it. This provides con- 
trol over the entire speed range 
but greatly reduces the torque 
speeds. autotrans- 
former often used ac., 
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OME typical examples prod- 

ucts whose motors constitute 
far the major part the over-all 
development. A—Hand-type 
vacuum cleaner with motor sup- 
ported directly within the die-cast 
housing. B—Fans, too, come close 
being all-motor. C—The port- 
able router shop item are (D) 
screw-setters (E) drills, (F) paint 
sprayers, (G) grinders, and (H) 

meat choppers. 
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cast iron, cast aluminum, cast magnesium, die cast 
aluminum, die cast zinc, pressed steel molded plastic. 
Skeleton types merely provide support for field, bearings 
and brush holders are often used built-in designs. The 
open type, with without forced ventilation, used 
atmospheres free from dirt, moisture and gases. 
enclosed motors are employed where there dirt 
moisture the air, while the explosion-proof type re- 
quired where explosive gases are present. Armatures 
rotate ball bearings fixed self-aligning sleeve 
bearings. latter are sometimes made babbitt, 
more often bronze-graphite composition. 

Because the high-speed characteristic the series 
motor suitable means reducing the speed are required 
many applications. Integral gear boxes, employing 
spur, worm planetary gearings, are frequently used, 
with parallel right-angle drives available. Reduction 
ratios high 1000-1 may had. Electric gover- 
nors, the vibrating-contact type, are used limit the 
speed within close limits. These may had with 
adjusting mechanism means which speed range, 
the speed remaining constant wherever set, approxi- 
mately provided. insure proper governor 
operation and long life, correct selection shunted re- 
sistor and condenser essential. Other accessories use- 
ful some applications are slip clutches, magnetic 
clutches, magnetic brakes and built-in limit switches. 

Proper maintenance the series motor necessary 
for satisfactory performance and long life. Brushes and 
commutator wear, necessitating replacement brushes 
and re-turning the commutator. Carbon and copper 
dust and accumulations dirt and oil should removed 
from the armature field and interior the motor housing 
periodically prevent the formation grounds and 
short circuits. Bearings, course, except for pre-lubri- 
cated ball bearings, require periodic lubrication. 


METHODS DESIGNING-WITHIN 


HERE aare, general, three methods incorpo- 

rating motors into those products whose design 
determined the motor: (1) installing armature, field 
and brush rigging the housing the machine, (2) 
mounting the complete motor the machine, (3) at- 
taching the motor less the end the drive end 
the machine. these, the first probably most widely 
employed because lends itself ideally the design 
portable tools. Hand grinders, operating high speed, 


OTOR components such this offer the 
basis for many fully integrated product 
designs. 


merely employ housing with elongated end bell and 
armature having long shaft extension, the end 
which wheel spindle carries chuck. Drills, nut 
runners, screw drivers and some types sanders operate 
lower speeds and have spur-gear reduction units built 
into the housings, otherwise are similar grinders. Nut 
runners and screw drivers have slip clutches. 

type belt sander has the motor parts mounted 
horizontally, driving the pulley through combination 
worm-gear and chain reduction. Small portable saws 
are similarly designed, though the chain drive elim- 
inated. electric shaver, well several types 
small erasing machines, have the motor parts installed 
streamlined cases embodying also the cutting head 
geared driving head. domestic oil burner, designed 
around the motor has the motor parts built into vaporizing 
unit, the fuel oil being supplied through the hollow motor 
shaft. Many sirens, which the motor housing and 
siren head are integral parts, employ built-in motor parts. 

Use the complete motor widespread small 
machines and appliances. The popular fountain mixer 
excellent example. universal motor with ex- 


tended agitator shaft, either integral with coupled 


the motor shaft, mounted supporting bracket, 
(Continued 78) 


LOSELY skillfully integrated within 
the shell this hand-grinder (A), the motor 
and the grinder are definitely one product. 
lesser degree but none-the-less true the motori- 
zation this sound-picture projector well- 
planned solution problem space and 

integration. 
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Addressing Machines 


Has the national emergency impelled changes your product design? Were 


Air-Conditioning 
difficulties encountered the development your product overcome re- 
sourceful engineering and design planning? How does your new design anticipate 
ind the critical tomorrow? Your success story —told your own will give 
practical aid and inspiration your product builders when Band Saws 
presented the Beauty Salon 
Beer Pumps 
Blowers 

ted 
Blue Printing Machines 


Drilling 
Machines 
Annual 


Bottling Machinery 


Brewery Machinery 
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Business Machines 
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Carbonators 
Cameras 
Cash Registers 
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Chemical Equipment 
Circuit Breakers 
Clippers 
Clocks 
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Corn Poppers 


Cranes 


Cream Separators 


Machines 


Diathermy Machines 
Dishwashers 
Door Openers 


Doughnut Machines 


Electronic Devices 
EVER was resourceful product planning important today! 
Apparatus America's all-aid program demands complete mobili- 


Electrotypers Equipment zation the talents engineer, designer and executive 


Elevators order that the tools vital needs may produced 
Fans with greatest speed and efficiency. 
Fare Registers 

Designers non-defense products have task less 
Fire Alarm Systems 


lenging. Theirs job which requires that one eye cocked 
the exigencies today while the other peers into the critical 
tomorrow. Priorities and threatened material shortages have im- 


Flashlights 


Floor Machines 


pelled explorations into new design channels. Vigorous thinking 
has been called upon find alternate engineering ways over- 
Food Dryers 
come present obstacles and alternate materials for those previously 
Food Mixers 
used. 
Fuel Measuring Devices 
Furnaces Thus announcing this SEVENTH ANNUAL ELECTRICAL 
Gasoline Pumps MANUFACTURING PRODUCT DESIGN CONTEST, the publishers 
Gear invite the earnest participation all organizations that are pursu- 
ing policy progressive product improvement during these 


critical times. 


The awards (and cash purses which accompany them) afford 
tangible recognition those who, the opinion the contest 


judges, have contributed most during the past year the advance- 
ment product design and engineering. 


But even more important—the publication the prize- 
winning manuscripts relating the development these new prod- 
ucts will provide the practical aid and inspiration sought today 
the thousands younger designers, engineers and executives 
engaged product building. 


Here your opportunity make important contribu- 
tion the progress the industry which you are part. 


Grills 

four the prizes the contest are switch huge locomotive, carries 

ind 

Grinders prizes and are awarded the same honor and distinction. Good 

Hair Dryers equal Each ELECTRICAL design not matter product size 

Heating Equipmen MANUFACTURING Certificate Award market potentiality. Thus, all com- 

Head-Lamp Testers denoting product excellence engrossed panies, whether large small, newly 
Hoists the name and accompanied organized long established, compete 
cash purse $250. Whether this contest equal footing. 


award made for the design tiny All have equal opportunity win. 
ice Cream Freezers 
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FOR THE DESIGN INGENUITY AND TECHNOLOGICAL 
IMPROVEMENTS EMBODIED YOUR NEW PRODUCT 


Enter this stimulating contest TODAY! Your new product design 
may bring honor and cash reward you and the associates who 
teamed with you that new product achievement. 


addition the prize-winning product stories, other significant 
contest entries will sought the editor for future publication. 
vailing author rates will paid for all non-prize-winning manuscripts 
which may subsequently used. Thus even though you not win 
award you still have opportunity win recognition for real engi- 
neering and design job. 


ELECTRICAL MANUFACTURING 


PRODUCT DESIGN 


ontest Rules 


All those entering manuscripts the contest should guided 

these simple rules. Just before posting your material might well 

again check against each the rules avoid any possibility 
disqualification because simple oversight. 


Who eligible? 


Any company that has developed 


heat other electrical features were engi- 
neered into the product. What metals, 


ELECTRICAL MANUFACTURING, 1250 


Sixth Avenue, New York, Y., and must 


materials, electrical and mechanical parts, bear postmark not later than midnight 
commercially marketed, since August 


equipment and finishes, etc., were selected August 12, 1941, or be otherwise delivered 


5p. that day. 


1940, new electrically operated machine, 


and why? Brand and trade names should 
appliance, apparatus, device, radio or 


electronic product, is eligible to participate. 


Industrial designers engineering con- One company may submit more than one 


What are the prizes? 


There will $1,000 awards. Each 
company, which, the opinion the jury 
award, most aptly describes and effectively 


sultants collaborating in the development manuscript on the same product or enter a 


such products also are eligible. entry manuscript for many different products 


fee is required. as desired. 


illustrates a product reflecting engineering 
accomplishment and design ingenuity, will 


What do? 


Prepare and submit typewritten manu- 
script between 2500 and 3500 words 
describing new redesigned machine, 


What illustrations required? receive framed Certificate Award and 
exterior view the product described $250. cash. Equal prizes will awarded 
the manuscript also pictures and draw- each those who may tie for any one the 
ings interior functional parts the prizes. The judges’ decision will final. 


i lectricall er- 
or dovies featured product are required along with 


ated, and which has been developed since 
August 1940. 


Tell briefly why product was developed 
what set circumstances induced the 
making the new redesigned product. 
Relate the engineering fundamentals the 
design, without necessarily divulging any 


confidential information. 


sure how power, control, light, 


photograph of man or men primarily re- 
sponsible for the product’s development. 
sureto identify photographs and interpret 


them in caption and text. 


When does contest close? 


All manuscripts, photographs, drawings, 
etc. should addressed Contest Editor, 


Prizes will announced the Seventh 
Annual October Product Design Number 
ELECTRICAL MANUFACTURING. 


Manuscripts and illustrations become the 
sole property of the publisher who reserves 
the right to publish any such material in 
whatever form seems most suitable. 
non-prize-winning manuscripts are subse- 
quently published, prevailing author rates 
will be paid. 
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Lighting 
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Machine Tools 
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Signs 
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Stitching Stamping 
Machines 


Stokers 

Switches 

Table Appliances 
Taximeters 

Tea Kettles 
Telephone Equipment 
Telescribers 
Television Equipment 
Temperature Controls 
Textile Machinery 
Thermostats 

Ticket Machines 


Time Recorders 


Toasters 

Controls 
Testers 


Ultra Violet Ray 
Machines 


Vacuum Cleaners 


Valves 


Ventilating Equipment 
Vibrators 

Vulcanizers 

Waffle 

Waste Disposer Units 
Water Coolers 

Water Heaters 

Softeners 
Welders 
Wire-Stripping Machines 
Wiring Devices 

Wood Shapers 


Machinery 


X-Ray Equipment, Etc., 
Ete. 


The design-engineering story back each Award-winning product will 
published October 1941 special feature section Seventh Annual 
Product Design Number ELECTRICAL MANUFACTURING. 
winning manuscripts thus become permanent industry record the con- 
tributions made American designers, engineers and executives the 


development electrically operated machines, appliances and equipment. 
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Where measure- 
ment distortions 
recorded sound 
are required, 
where there may 
small amount 
frequency modula- 
integrating the 
noise spectrum for 
acoustic measure- 
ments, etc., this 
harmonic 
lyzer useful. 
means 
usual amplifier, se- 
lectivity 
varied over wide 
range. built-in 
calibrating system 
provided. 


Hewlett-Packard 


Colonial Broach 


Batteries for this flashlight come 
sealed tube which serves barrel for the 
assembly. This screws onto molded 
plastic husk and transparent plastic lens 
cap. The same plastic parts remain use 
batteries are replaced from time 
time. Photo courtesy Tennessee East- 
man Products. 


Ranging capacity from tons and in. tons and 
in. strokes, two important features have been included 
this line universal horizontal broaching machines— 
shock-proof control mechanism and readily accessible 
and increased vertical adjustment for the drive head. The 
main frame welded steel construction and encloses the 
operating mechanism. The face has two keyways placed 
centrally with the hole end deg. each other. Also in- 
cluded are oil level gage, hydraulic tank and heavy 
duty, large volume coolant pump. 


General 
Dry Batteries 


For complete finishing the 
tail end bombs one 
chucking. Three tool units 
attached carriage and 
cross slide are provided for 
turning, facing, chamfering, 
boring, recessing and thread- 
All move- 
ments the tool and the 
cross slides are hydraulically 
controlled with circuits ar- 
ranged with interlocks. Other 
equipment includes 
able speed, motor driven 
headstock, selective gear 
transmission with eight speed 
ranges, pneumatically 
erated chuck for centering 
and driving the bomb, 
leadscrew mechanism with 
pick-off geared drive and 
leadscrew thread indicator. 
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Available three models, each with ala- 
baster body with three trim colors 
maroon, pastel blue and green plastic, this 
5-tube superhetrodyne radio operates 
either ac. dc. Tuning range 535-1720 
KC. Includes built-in loop antenna, square 
dial calibrated kilocycles and meters, 
dynamic speaker and drop carrying handle. 


Sonora Radio Tel. 


Swartzbaugh 


Features included this electric range are— 
large capacity oven (17 in.), seven 
heat switches built into splasher back, large 
warming oven, splatter-proof-smokeless broiler, 
three surface burners with built-in deep well 
cooker and new type oven vent system. 


Hydraulic 
Press Mfg. 


Because two complete rifling units 
are incorporated, this gun barrel 
rifling machine meets need for 
speed defense production. The 
rifle barrel held work spindle 
means collet chuck and this 
mechanism automatically indexes 
the barrel after each rifling cut. 
The rifling tool slides drive the 
rifling tools and control their pitch 
means leader and nut. The 
complete operating cycle auto- 
matic. Each spindle unit com- 
plete itself and may run 
independently. Cutting speed 
hydraulically controlled. 


Pratt Whitney 


Van Dyke 


the dual lamp type this fluorescent fixture for 
industrial use has curved lamp housings provide 
maximum diffusion. Fixtures are constructed 
heavy gage lead coated metal with baked finish. 
The reflecting surface coated with special enamel. 
Made for use with two two 100 watt 


Here ten million pounds force subject mere push- 
button control. This 5000-ton press has been developed 
for the forming and cutting metal aircraft parts. large 
rubber pad (168 in.), replacing upper dies, recessed 
into the bottom the press platen. Inexpensive lower 
dies are mounted press bolster plate. Two 150 hp. 
motors drive four radial piston type pressure generators 
the multiple plunger positive displacement type. 
equipped with closed circuit operating system. 
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Niles Tool Works 


Cools, humidifies, ventilates, cleans and circu- 

lates air. This portable room cooler has quiet 

operation, uses the moisture condensation for 

cooling the gases, driven only one motor, 

distributes cool air sheet form angle 

deg., and requires but one switch operate. 
Made three sizes and capacities. 


ke 


This giant 40-foot boring mill used primarily for machining 

stator frames for large Westinghouse waterwheel generators. 

bores the inside ribs the stator frame correct diameter for 

stacking the sheet steel laminations that will carry the stator 

windings and then, while same setting, the top flange faced. 
The turntable the mill revolves about 0.34 rpm. 


Kauffman Air Conditioning 


Unusual quietness, 
economy operation 
and efficiency air 
movement 
within 
fan. 
Three operating 
speeds. The four blades, 
polished aluminum, 
overlap and are the es- 
sential bases the si- 
lent functioning. Fin- 
ished black enamel. 


General Electric 


Michigan Tool 


Carboloy 


Two operators may grind tools simultaneously with 

this carbide tool grinder the double end type. 

There are two in. disc type wheels, one either 

end. Two horsepower fan cooled, ball bearing motors 

are mounted base and fully enclosed. Drive belt 

adjustment the 1350 rpm spindle made 
positioning the motor hinge plate. 


Applying new electrical principle for gear recording 
devices, this instrument can coupled any lead 
checker involute checker for gears hobs 
simple changes. Operation the recorder based 
the use synchronous devices, one located 
the recorder and one installed bracket the 
base the gear checker. Vertical graduations 
the recorder chart are 0.0001 in., while 
the work carrying spindle. 
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Employing super-sensitive mechanism that detects bad 
wheel bearings, eccentric bent wheel assemblies, bent 
rear axle shafts, etc., this electronic wheel 


balance (both statically and dynamically) 


the wheels— 


and everything that turns the wheel assembly—of cars 
and trucks right the vehicle and under actual running 


conditions. 


Consists pick-up device, amplifier, 


stroboscope, driving and brake unit and wheel support. 


Heller Magnograph 


Meeting the need for machine which could 
record simultaneously from several different 
sources (such strain gauge, vibration pick-up, 
temperature, tachometer, etc.) the actions 
various parts plane could synchronously 
recorded, co-ordinated and analyzed this instru- 
ment uses two magnetizable steel tapes running 
synchronism, each which may simul- 
taneously recorded eight separate sources 
electrical energy (microphones, magnetic pick- 
ups, etc.) The recorder two sections, each 
containing eight recording magnets and 1800 ft. 
9/32 0.002 in. steel tape. 


Progressive Welder 


| 


Engineering 


Through the use 
plastic material this 
electric heating unit, 
which will keep hot 
water bottles any 
one four levels 

temperature, will stand 
under electric cur- 
rent water without 
arcing. Molded 
several parts with 
number connectors 
integral the plastic, 
fully thermo- 
statically controlled. 
Photo 
Durez 

Chemicals. 


Thermo Electric Prod. 


Upt 
Electric Distribution current flow for 
Furnace heating this electric salt bath 


furnace through unusual 
arrangement electrodes in- 
stalled outside the normal work- 


brick pots. Suitable for heating 
operations requiring tempera- 
tures from 300 2500 deg. 


Aluminum alloy sheet can now spot 
welded fully controlled production. 
This new short-wave process utilizes 
3-phase ac. energy with pulasting 
current with time cycle 300 deg. 
giving sufficient amperage for weld- 
ing. There are only two controls—one 
pressure and one for heat. 


«ee 


ing area opposite corners but 
inclined that their lower ends 
tend converge, this results 
concentration current which 
generates the greater amount 
heat the bottom the pot, 
thus creating active thermal 
circulation 
bath. Equipped with ceramic 
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Why Plastics Are Important 
For Products 


While Mr. Brannan’s discussion 
these materials has mostly 
with molded plastics, the basic ob- 
servations hold far wider applicabil- 
ity. Long-specified skillful and 
resourceful engineer-designers, 


all kinds complete electrically- 
energized goods, plastics today gain 
new attention and importance for 
the useful relationship they bear 
priorities, scarcities and substitutes 
pressed, die-cast and cast metals. 


ceramics, glass, textiles and metals were the 

sole materials available for the manufacture 
electrically-energized products, and these were all 
much less highly developed state adaptability then 
than now. Today modern, moldable, synthetic plastics 
have opened entirely new and broad field availa- 
ble materials, and they are being utilized more and more 
wherever their unusual properties are fully appreciated. 
frequently have plastics been used recent years, 
that they have had increasing influence the manu- 
facture, utility, and appearance electrical products. 
What, then, are the reasons why they are specified? 

Twenty years ago, many production men would have 
thrown their hands the very thought using 
plastics replace wood articles such radio cabinets. 
Costs would far too high. Perhaps so, but 
well-known fact that millions table-model radios are 
being made today with molded phenolic urea cabinets. 
While the cost molding materials produce cabinet 
slightly higher than that wood, the plastic cabinet 
emerges complete single molding operation—elim- 
inating the necessity for seasoning the wood for months, 
and obviating many operations such sawing, fitting, 
sanding, and varnishing. The plastic cabinet emerges 
from the mold with very little finishing necessary. Lower 
overall cost achieved because high-production quanti- 
ties are warranted. turn, the finished plastic cabinet 
has greater sales appeal, for made colors and 
presents highly attractive appearance, which, again, 
helps sell still larger numbers radios. 

Low cost production and the serviceability the 
finished product, then, have been two paramount con- 
siderations which have favored the use plastics. Time 
after time plastics have satisfied these two conditions. 
The versatility plastic materials have also been 
favorable factor. the whole, plastics are extraor- 
dinarily versatile materials. reason this, and 
because most individual plastics were developed for 
specific purposes, certain their beneficial characteristics 
often seem direct opposites. 

few properties different types 


NLY few years ago, wood, rubber, shellac, 


plastics illustrate how highly developed these materials 
have become. types plastics, for instance, are 
moldable, yet, once molded, several have unusually good 
dimensional stability, good, fact, that they are even 
made into slide rules and delicate instruments. High 
strength and rigidity under shock are the reasons for 
certain plastics’ use oil well drilling parts which 
withstand pressures many thousands pounds per 
square inch, yet other plastics are flexible and elastic 
that they are made into men’s belts and suspenders. Low 
cost justifies plastic buttons, yet the clarity and high 
index refraction polystyrene gems represent high 
decorative quality. The visual appeal streamline 
styling imparted thousands molded parts, yet 
the use plastics, has, time and again, been justified 


BRANNAN 
MANAGER, MOLDING MATERIAL 
SALES AND ENGINEERING SERVICE, 
BAKELITE CORPORATION 
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resin-bonded gears which are seldom seen. 


other 
plastics perform outstanding jobs low-loss electrical 
insulators, while least one enters the manufacture 
carbon brushes having high current-carrying capacities. 
The list could extended, but these few examples 
should illustrate plastics’ universal ap- 


plicability. They are perhaps more versatile than any 
other class materials ever made. 

this versatility which makes possible the many 
alternates which help reduce production costs and 
improve the utility molded articles. The principal 
divisions the plastics field—thermosetting 
breakdown emphasizes the variety properties obtain- 
able. the thermosetting field, find low- 
cost, general-purpose phenolics; shock-resistant 
low-loss phenolics; and colorful ureas. Among the 
thermoplastics, find durable cellulose acetate; readily 
formable vinyl esters; and the crystal clear, high dielec- 
tric polystyrene. Each contributes certain benefits un- 
obtainable the others. 


COSTS ARE KEPT LOW 


HERE are several factors which help keep low 
the cost making molded plastic article. Typical 
these are the moldability the plastic selected; the 
ease assembly, due good designing and the pos- 
sibility using inserts and other devices which simplify 
fabrication; the requirement little finishing for the 
molded parts and the accuracy the dimensions. 
Moldability. far the outstanding attribute 
plastics their moldability. much has con- 
tributed reflected the costs automobile distributor 
heads. Hard rubber heads used cost several dollars 
apiece; molded phenolic heads are matter consid- 
erably less than dollar. ease moldability 
general-purpose phenolics has produced 
product than could otherwise obtained like cost. 
connection with the manufacture this article, 
should pointed out that distributor heads are designed 
job, not for appearance. function only 
support and insulate the high-voltage contacts con- 
nected the individual spark-plug cables. They must 
this with little electrical loss possible. The 
minimum requirements the head material, whatever 
may be, are good electrical resistance, with consider- 
ably better heat resistance than was obtainable hard 
rubber. Inexpensive molded 
plastics far surpass the minimum requirements, and they 
permit using the most efficient design for assurance 
trouble-free operation not only under all weather con- 
ditions, but even the face indirect exposure 
engine heat and oil. 


readily imparted the molding operation. 


Ease Assembly. general, the design 
plastic parts has tremendous influence assembly 
costs. Several examples illustrate how costs can 
reduced good design. One new wall-type telephone 
housing, for instance, simple that assembly merely 
matter fastening the inner apparatus the housing. 
produced only five individual parts, the cover 
having over slots the sides. lettering, 
through-holes, and threaded inserts for the support the 
inner working parts are all assembled single molding 


HENOLICS are widely specified for auto- 

motive distributor heads because their re- 

sistance heat and oil addition their high 
insulation value. 


operations. The result sturdy, durable, practical 
box which will last practically indefinitely. 

The incorporation speed nuts, metal inserts, metal 
snap-on clamps, and even name plates, all make for rapid 
and economical assembly. popular automobile 
radio, ornamental metal strip fitted with perpendicular 
dowels inserted simple press-fit into the plastic 
panel—to cover the push-button selector adjustment 
screws. types design typify what can done. 
Reduced Finishing. Little finishing usually 
required molded parts. They not have 
painted plated. Usually, small parts are tumbled 
and large parts are buffed remove mold flash 
surface marks, but rule, finishing costs are lower 
than with other materials. Operations such drilling 
and punching can often simplified, even completely 
eliminated ingenious mold design. The finish the 
mold has important bearing finishing costs, most 
plastics reproduce even the finest detail the mold 
surface. This is, relatively few cases, draw- 
back, for means that the mold must have superb 
finish, but also assures perfect reproduction the 
mold surface and this means that each molded part 
nearly like every other one that permits the inter- 
changeability necessary for mass production assembly. 
dimension—directly from the mold—is also obtain- 
able plastics. The expense highly accurate ma- 
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chining jobs thus saved. electrical 
instrument housings, telephone housings, radio 
cabinets are manufactured with accurately placed in- 
serts part-through holes for support delicate 
mechanisms. These features are all achieved with 
practically increase the cost the molded part. 


SERVICEABILITY INCREASED 


OLDED part serviceability dependent 

upon many factors. all plastics were infallible, 
there would doubt regarding their use for many 
more products than now. however, demonstrates 
particularly good qualities one more directions, 
and becomes necessary study each application its 
relation the various plastics obtain the most de- 
sirable properties. some these fine character- 
istics have favored the use plastics and helped in- 
crease the sale electrically energized products will 
shown selecting and discussing some plastics’ 
outstanding features. 


molded part assemblies. Here the housing, 
cover and many components this analyzer for 
automotive service stations are 


Appearance. Appearance depends the de- 
signer’s choice both color and styling. almost 
unlimited possibilities either respect, plastics are 
for the product designer. The number 
products whose appearance has been improved not only 
using plastics but also good design legion. 
outstanding example, the table-model radio cabinet which 
both functional and attractive, typifies what can 
done. electric switch plates have benefited 
improved looks since plate manufacturers began using 
plastics. Wall plates can now made harmonize 
with wall colors, blend that they are prac- 
tically unnoticeable. addition, because the color 
integral part molded plastics, scratches and wear 
have little effect their appearance. 

concrete example how sales appeal increased 
tremendously the plastic case for one brand electric 
clock. When the molded plastic case was introduced 
supplementary model, the entire weight popular 
demand swung it. the present time, the plastic 
model outselling models other materials 500 
per cent. 

Durability. Most remember the upright 
desk telephone, made brass and painted black. The 
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black wore off and and the brass showed through after 
year more use. Today all telephone instruments 
and the housings telephones are either 
black, brown, and they remain that color, because they 
are molded entirely from plastics. The housing the 
new wall-type interoffice telephone already mentioned 
remarkable attestation both the appearance, and 
the durability the appearance obtainable plastics. 
Doorbell buttons, vacuum-cleaner bodies, and many other 
plastic products evidence this same durability. 

Light and Color color 
quality, only few plastic articles are, the present 
time, used out-of-doors, and comparatively few problems 
have yet arisen this connection. may said, 
however, that plastic articles used indoors retain their 
color unimpaired over relatively long periods time. 
Door hardware and articles display store windows 
have been among the few molded articles exposed 
the sun’s rays. Molded urea-formaldehyde 
show but little color change even after long exposure 
store windows. The same may said automobile 
instrument panels and other accessories made molded 
plastics. should remembered, however, that these 
plastic articles are usually protected from 
violet rays the sun glass windows. general, 
clear plastics tested sheet form now show very little 
loss light transmission actual color change even 
under accelerated tests. There is, course, practically 
effect all produced ordinary artificial illumina- 
tion, evidenced the many molded urea lamp- 
shades and phenolic table-lamp bases. 

Stability Dimensions. general, plastics 
are stable dimensionally over long periods 
This applies particularly certain types phenolics, 
ureas, vinyl copolymers, and polystyrene. plastics 
having low water absorption are exceptionally good 
this respect, and those which are self-plasticized are 
considerably better than those which contain volatile 
plasticizer, does cellulose nitrate acetate. For di- 


WO-PART flashlight case (A) highly- 

colored polystyrenes. Refrigerator parts (B) 
molded from polystyrene not only offer pleasing 
surfaces and ready fabrication but are highly 

resistant vegetable and animal acids. 
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mensional stability, therefore, necessary only 
choose the proper type material. 

There are many applications plastics the elec- 
trical field which illustrate stability size and shape, 
and the telephone mentioned previously 


outstanding example this permanence. new molded 
polystyrene pocket flashlight another example. The 
upper and lower halves this flashlight are fastened 
together with press and snap fit. Dimensional sta- 
bility extremely important here enable changing dry 
cells with ease, and also assure that the two parts 
—the case and the top—will not separate while the 
flashlight being carried. This flashlight is, incidentally, 
tribute simplified design possible only with di- 
mensionally stable molded plastic. 

Moisture Resistance. For wood and certain 
organic products, this implies resistance warping and 
swelling; for metals, implies resistance rust and 
corrosion. Most plastics, however, are practically un- 
affected ordinary moisture conditions or, fact, 
total immersion for short periods time. certain 
amount water absorption can observed some 
plastics, but general their resistance good, 
fact that little trouble experienced from warping 
swelling. Special materials must used where con- 
tinuous exposure liquids requirement. They 
not, course, rust corrode the surface. 

Plastic refrigerator interior decorative parts which last 
for years indicate how these materials stand humid 
atmospheres, when exposed frost. Washing-ma- 
chine agitators, molded from impact-resistant phenolics, 
provide another example resistance immersion 
soapy water. Incidentally, this agitator also recom- 
mended for use solutions which contain weak alkalies. 
light weight, and has good surface smoothness 
which permits clothes slide away from the blades 
without any possibility their being torn sharp edges. 
10. Dielectric Strength. Moisture resistance and 
dielectric strength are closely allied. 
probably the best all plastics both respects, stand- 
ard A.S.T.M. specimen absorbing only 0.05 per cent 
water after 318 hr. immersion. respect moisture 
resistance, vinyl copolymers are almost good. Both 
these materials, when used insulators, retain their 
dielectric strengths even under conditions high humidity 
feature that particularly important insulators 
for ultra high-frequency circuits. Polystyrene’s low loss, 


television insulating 
parts polystyrene offer 
high dielectric values with 
low 
adequate structural 
strength and permanence. 


low dielectric constant, and exceptional moisture resistance 
have been particular benefit the manufacture 
coil forms and standoff insulators for television transmit- 
ters and receivers. The front cover new camera- 
size radio also molded polystyrene and serves 
housing for the built-in antenna. 

11. Heat Resistance. Another advantageous prop- 
erty obtainable plastics. Parts hair-waving equip- 
ment which must resistant heat, can satisfactorily 
made phenolic plastics. Most connecting plugs for 
electric irons are now made special heat-resistant 
phenolic materials. There one iron which incorporates 
the connecting plug assembly the handle itself, and 
the handle also made heat-resistant material. 

This same heat-resistant phenolic has also been used 
successfully many parts electric kitchen stoves 
well parts toasters, driers, and other appliances. 
12. Chemical Resistance. For many uses, plastics 
can considered chemicals solid form. There are 
many types these solid chemicals, and many more 
modifications each type. Because these plastics are 
compatible with many other materials, they can com- 
pounded produce almost any degree hardness 
ductility. Certain plastics can made into rigid, strong, 
shock-resistant materials, or, few instances, com- 
pletely flexible rubber-like. 


The large choice these solid chemicals available 
(Continued 88) 


tors are taking 
the place those 
washing 
components form- 
erly otherwise 
made. They are 
light, 
ing and good 
surface characteris- 

tics. 
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How Make The Most 
Flexible Shafts 


Whether specified for drive con- 
trol purposes, flexible shafting 
one the most thoroughly adapt- 
able methods for linking two ro- 
tating parts. Thus, displacements 
lateral, angular remote types 
are readily overcome with unim- 
peded usefulness. These properties 
have covered previously.* Just 


how take greatest practical ad- 
something else, however, 
asked Chief Engineer Uhler (who 
specifies flexible shafting for inte- 
gration with complete dental units, 
for example, and also knows from 
the suppliers viewpoint) state 
the case regard “how it.” 


one the major benefits derived through the 

specification flexible shafting 
designers. Whether used means transmitting 
power obtain control remote mechanisms offers 
notable advantages. Many new types shafting have 
been designed for special purposes and the variety 
sizes, types construction and materials available 
enables the specifying engineer meet conditions which 
were formerly considered too difficult handle. 

Flexible shafts are constructed winding one 
more layers wires over central core wire mandrel. 
Thus almost unlimited variety diameters and 
properties can obtained varying the number 
layers, diameter wires, number wires 
layer, types materials and method fabrication. 
Through constant study these variables, manufac- 
turers are able produce shafting adapted virtually 
any specific problems. Flexible shafting usually divided 
into two major classifications, for power drives, for 
remote control. 

While power and control classifications apparently 
define uses, two distinct types construction are gen- 
erally used. These are clearly shown accompany- 
ing illustration. Power shafts are usually designed for 
maximum torque capacity and fatigue life when operated 
one direction rotation, while the remote type 
designed for low torsional deflection under load and 
when operated either direction rotation. 

Such failures have been encountered use may 
traced fundamental lack appreciation the 
factors which control the selection the proper shaft. 
This discussion intended clarify the effects some 
these factors order that the maximum service and 
utility may obtained. Since the two types shaft- 
ing mentioned differ appreciably characteristics and 
function, they will discussed separately. 


See, most recently, “Flexible Shafts for Drive and Control.” 
MANUFACTURING, February 1939. 
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Power Type Shafts. Used, general, trans- 
mit power rotary motion more less continuously 
from source power member some more 
less remote point. This latter may either fixed its 
relation the source power moveable the case 
hand grinding equipment handpieces. selection 
shaft for particular purpose, not sufficient 
know the horse-power torque required the applica- 
tion but numerous other factors which properly consid- 
ered will much insure success the application. 

The following factors must considered and their 
relative importance established for each application. 


UHLER 
CHIEF ENGINEER 
WHITE DENTAL MFG. CO. 
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TORQUE CAPACITIES TYPICAL FLEXIBLE SHAFTS 


Recommended Running Torque 


When Operated Direction Tighten Outer Layer Deflection Load 
Operating Per Lb.-Inch. For 
Shaft Diam. Radius Curvature (In.) Radius Per Foot Straight 
(In.) Shaft Shafts 
Direction Direction 
5/32 7.0 4.6| 1.9| 1.3 28.0 
* 


Type shaft relatively stiff shaft designed for higher operating torques larger radii. 
Type shaft more flexible and designed for operating smaller radii. 


Maximum 


FOR POWER DRIVES 


Torsional 


Running torque and maximum variations torque. 


Starting and stopping torque. 
Speed operation. 
Minimum radius operation. 


Probable life requirements related type 


service. 
Direction rotation. 
Corrosion factor. 
Magnetic effect. 


intelligent and accurate analysis the engineer- 
designer the product which flexible shafting may 
with the above factors well mind, 
enable him select that shaft best suited for the purpose. 
most cases this selection may made from standard 
shafts now available but should these any way 
‘lacking, becomes even greater im- 


integrated, 


portance that accurate data above 
factors supplied the manufac- 


typical flexible shaft combinations. 

A—Simple construction—where quantities 
are involved; used universally for speedometer 
drives. The end the flexible shaft itself 
formed accurately square for driving engage- 
ment. brass collar attached near one end 
the shaft control its drift. Casing ferrules and 
nuts may machined, pressed die cast. 
shaft fitting provide sliding 
engagement and with (C) hollow square 
shaft fitting which relatively fixed position. 
(The combination and commonly used 
for tachometer drives.) key-type 
shaft fitting but the casing end fitting this end 
provides easy assembly and disassembly. The 
casing held the tool spring-loaded tip 
which fits the groove marked shaft 
fitting held motor stub-shaft set screw 
The casing end fitting has integral threaded 

section part its design. 


will 


turer order that may construct the proper type 
shaft for the specific purpose. 

Except characteristics shafts are affected con- 
struction details material, increased torque require- 
ments shafts usually mean increased shaft diameter. 
The accurate determination torque requirements both 
during running conditions and when starting and stopping 
therefore considerable importance primarily because 
this information necessary order certain that 
shaft selected having sufficient strength meet all con- 
ditions. High starting and stopping torques, which 
sometimes are far excess normal operating torque, 
make necessary the use larger shafts than would 
required for normal operation. The engineer should 
therefore consider all the factors the mechanism and 
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take such steps may possible reduce torque 
minimum because may mean over-size design not only 
the shaft but also the end fittings, casing and related 
parts. 

relatively high speed operation required, 
shaft having the lowest possible internal friction for the 
torque capacity required should selected. High in- 
ternal friction shaft will cause heat develop dur- 
ing operation and will cause lubrication difficulties 
well reduce fatigue life. 

The minimum radius which the shaft will operate 
another very important factor the selection and speci- 
fications. the radius kept large, stiffer shafting, e., 
one that stiffer both transversely and torsionally, may 
selected. Such shaft will have the advantage 
higher torque capacity and possible lower cost. 
careful consideration should given design related 
equipment order that radii large possible may 
used the application. Fatigue life will most definitely 
increased with increased radii operation. Shafts 
may bent through very much smaller radii during the 
time installation than recommended for operation 
but this for the purpose installation only and 
case should the shaft operated radii below that 


CASING UNSUPPORTED CURVE 


Deflecting curves for typical 
remote control 


recommended the important, how- 
ever, that even during installation, shafts should not 
bent radius which will put permanent set the 
shaft. can appreciated that bent below certain 
minimum radius, some the wires the shaft may 
stressed beyond their elastic limit and kink will result. 

Consideration acceptable life requirements also may 
affect the selection power type shaft. Life, 
course, usually function fatigue and obvious 
that materials appreciably lower cost may selected 
fatigue not serious factor. 

The life flexible shaft affected materially 
torque, speed and radius operation. The horsepower 
transmitted function both torque and speed. 
usually desirable operate shafts higher speeds 
because increased horsepower may transmitted 
given torque the torque the shaft may reduced. 
certain installations, however, there may maximum 
critical speed which vibration will become factor, 


JUNE 1941 


EMOTE shaft and casings. From 
left right; Shaft with ends formed accu- 
rately square for square hole attachment; Con- 
ventional die-cast gear fitting swaged the 
shaft; Conventional machined 
swaged shaft; Shaft with square-swaged end; 
With octagonal-swaged end; and, With inter- 
mediate swages for cutting length. 


the shaft assembly developing synchronous har- 
monic vibration excessive amplitude. These factors 
should balanced reasonably well order obtain 
the maximum and fatigue life. 

Torque may calculated from 
formulas: 


inches 
minute 
3.1416 


The accompanying tabulation shows torque capacities 
for typical shafts and how the torque capacity af- 
fected radius curvature. These recommended 
capacities are based field experience and have also 
been confirmed laboratory tests. They include 
substantial factor safety. will noted that the 
type shafts which are stiffer both transversely and 
torsionally are recommended for higher torques than the 
type shaft operated larger radii, but the radius 
operation reduced the more flexible type shaft 
will actually carry higher loads even though the ultimate 
strength the shaft lower. For instance, the in. 
diameter shaft, type will satisfactorily transmit 
inch-pounds torque in. radius whereas the 
more flexible shaft, type only recommended for 
29.7. the radius reduced in., both shafts 
will carry approximately the same load. in., how- 
ever, the type shaft will still carry 17.6 inch-pounds 
torque against 9.9 and in. radius this stiff shaft 
not recommended for use because would break down 
very quickly fatigue even very low loads 
load all. 

important know the direction which power 
shaft rotate, since this type designed for maximum 
strength when operated the direction which tends 
tighten the outer layer. shaft must operate both 
directions, this information must conveyed the 
manufacturer order that proper consideration can 
given selection the shaft. 

The corrosion factor mentioned because the fact 


(Continued 96) 
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(A) SPLASH-PROOF MOTOR 


ELECTRICAL 
MECHANICAL 


PARTS, EQUIPMENT, 


RB iia a oor 


(A) Splash-proof, ball bearing, polyphase induction motors sizes from 
hp. supplement the previously announced polyphase and single phase 
open, general purpose lines. Ventilated openings this motor’s stator frame 
and end shields are carefully baffled block the entrance splashing liquids 
applications where such conditions are present. the open motors, 
triple protection against physical damage, electrical breakdown and operating 
wear and tear featured, well sturdy cast-iron stator frame and end 
shields that combat rust and corrosion, heat and moisture-resistant wire wind- 
ings, thoroughly protected ball bearings, and liquid-tight cast-iron conduit 
box built into the motor frame. General Electric Co., Schenectady, 


(B) Four-pole, double-throw relay with self-cleaning wiping action contacts 
and long electrical and mechanical life characteristics. Operating voltages 
under normal conditions range from 230 volts ac. and 125 volts de. 
Contact capacity amp. non-inductive ac. loads but special contact 
materials for specific applications may permit the control considerably 
higher current. G-M Laboratories, Inc., 4310 Knox Ave., Chicago, 


Safety control, developed efficient safeguard against fire and ex- 
plosion hazards all types heating systems, operates and supervises 
externally located safety devices and electrical apparatus for the control the 
equipment being operated such as: magnetic motor starters with interlocks 
for operating all the supply and exhaust fan and blower motors from 
single control the cabinet; air flow switches for insuring adequate ventila- 
tion; pressure switches for supervision proper fuel pressures; thermal 
switches for protection against excessive heater delivery temperatures, etc. 
Within the cabinet integrally built electronic time delay for auto- 
matically preventing any ignition taking place until the ventilating equip- 
ment has been completely started and operated for predetermined length 
time. Drying Systems, Inc., 1800 Foster Ave., Chicago, 


(D) Incorporating all the features the smaller solenoid starters, new 
larger starter with solenoid switch structure has been developed replace the 
clapper type. has maximum hp. rating hp., 220 volts, and 100 hp., 
440-550-600 volts. Double-break, cadmium silver contacts are totally encased 
arc hood, each pole the switch having its individual arc chamber. Arc- 
interrupting capacity high. Has only one moving part and ample wiring 
space. Allen-Bradley Co., 1311 First St., Milwaukee, Wis. 


(E) Three new infra-red heat lamps for drying surface films lacquers, 
paints and enamels. Filaments these lamps operate low temperatures, 
developing infra-red radiant energy wave lengths which have high pene- 
tration. Types include two clear lamps for use with standard gold-plated 
reflectors and one with its own reflector lining made pure polished silver 
that will not burn off the neck, tarnish, crack peel because sealed 
inside where free from oxidation and the collection dust, dirt and fumes. 
Average laboratory life these bulbs 6000 hrs. Birdseye Div., Wabash 
Appliance Corp., 331 Carroll St., Brooklyn, 


FIBRE GLASS adhesive tape with 
woven glass textile backing now available insulating material. Manu- 
factured rolls in. wide, may obtained from the manufacturer that 
any lesser width and handled the user the same way other adhesive 
tapes. Industrial Tape Corp., New Brunswick, 
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(F) CENTRIFUGAL PUMPS 
hase (F) Among recent offerings this company motor-driven centrifugal pumps 
ame are two units suitable for supplying coolant for machine tools and light 
uids machinery, for use where dirt abrasives may present the liquid, for 
tors, light transfer work. They supply moderate volume flow low head and 
can furnished with motors various electrical characteristics. One, de- 
end signed for operation with impeller below liquid level, can mounted 
virtually any position. Pump discharges radialty from center rotor assembly, 
duit permitting uniform piping and direct flow liquid. Discharge port can 


positioned any deg. angle with respect motor shifting pump 
assembly motor end bell. The other has flange mounting integral with 


pump and does not require inlet piping. Intended for vertical mounting, can 
used horizontally desired. Discharge port this pump can shifted 
de. also any deg. angle with the intake suction. Brown Sharpe Mfg. 

ably 


(G)* Featuring electrical contacts with larger current carrying capacity, this 
sensitive relay handles loads amp. (ac. only) with small controlling 
currents. Recommended for locations subject sudden jarring, vibration 


tilting. Furnished with one two small-travel switches, each with make- 
the break break-make contacts. Maximum operating voltage 240 volts, de. 
50-60 cycle ac. American Automatic Electric Sales Co., 1033 W.Van Buren 
St., Chicago, 
(H) Wire-wound, vitreous-enameled resistors and bracket 
rmal types for signal circuits, electrical refrigeration controls, storage battery 
etc. switchboards, etc. The bracket type resistors have flexible 
leads connected tin-plated brass brackets. They are designed for mounting 
and making electrical connection bolting the slotted brackets panel 
terminals. bracket type resistors are mounted bolting the 
brackets. Connections are made separately the lugs. Leakage distance from 
lug bracket can regulated the use mica washers having the 
new lugs located far required. Available wide range core sizes with 
diameters from Ohmite Mfg. Co., 4805 Flournoy St., Chicago, 
New ratchet relay combines small physical size with dependable perform- 
Arc- ance opening and closing electrical circuit over single line. Has two 
iring independent poles and may made single-pole, double-break, single-throw; 
double-pole, single-break, single-throw; single-pole, single-break, double- 
throw. Available for both intermittent and continuous duty. Contact rating 
uers, for non-inductive load 110 volts, amp., 220 volts, amp. ac.; 115 
ures, volts, amp. de. Coils are available from 220 volts ac. approximately 
watts; 230 volts watts. Struthers Dunn, Inc., 1321 Cherry St., 
lated Philadelphia, Pa. 
(J) High-vacuum, heater-cathode type tube designed indicate visually, 
means fluorescent target, the effects change the controlling 
bash voltage. Particularly useful means indicating accurate adjustment 
circuit the desired conditions. Has heater rating 12.6 volts and 0.15 
amp. Seven-pin base provides ample friction hold the base its socket 
when this radio tube used equipment subject vibration and shock. 
RCA Mfg. Co., Inc., Harrison, 
tha 
HARD VULCANIZED FIBRE TUBING readily adaptable threading, 
forming knurling. Light weight, does not chip splinter transmit 
heat cold; wears smooth, non-corrosive, has high dielectric strength 
and electrolytic action metals. Spaulding Fibre Co., 484 Broome St., 


(J) ELECTRON-RAY TUBE 


RATCHET RELAY 
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(H) BRACKET-TYPE RESISTORS 


NEW PARTS, EQUIPMENT, 


(AA) PRINTING PRESS CONTROLLER (AA) Featuring tilting panel that may dropped deg. provide maxi- 

mum accessibility, this printing press controller one line pre-set speed 

and remote pre-set speed units available ratings from hp. for opera- 

tion ac. de., 3-phase power systems. Pre-set speed points range 

from speeds. The tilting panel permits easy access all wiring, studs 

and resistors behind the panel. The door designed that the panel flush 
with its enclosing case. General Electric Co., Schenectady, 


(BB) Brush type wire stripper for heavy duty, continuous production oper- 
ation removing insulation from large coils, stripping all shapes and sizes 
heavy wire, and other difficult accomplished two 
revolving wire brushes, each directly connected fully enclosed, fan cooled 
hp. motor ball bearing arbor. One motor movable allow adjust- 
ment brushes for various types work and compensate for brush wear. 
Wire Stripper Co., 1729 Eastham Ave., East Cleveland, Ohio. 


(CC) Dynamotor for aircraft radio and instrument use designed that may 
operated either two input voltages and supply one ac. and one de. 

output; may operate one de. voltage, furnishing two de. outputs and 
also one ac. Extended shaft for mechanical operation small instruments, 


pumps, can also incorporated. While this unit totally enclosed with 


tight end covers, other types use internal cooling fan with screened aper- 


tures each end. 1062 Adams St., Chicago, 


(DD) Line voltage timing device for automatically controlling the operating 

WIRE STRIPPER period attic fans, store lights, refrigeration systems, other electrical 

equipment where the current supply turned and off for some pre- 

determined interval time. The timing mechanism may set close (or 

open) circuit for any period from hrs. twisting the knob the 

front the instrument until the desired time period appears the dial. 

Contact capacity handle electrical loads high hp. 

amp. 110 volts ac. and hp. amp. 220 volts ac. Minneapolis- 
Honeywell Regulator Co., Minneapolis, Minn. 


(EE) Combining light weight and compactness with high power output and 
range from 1/100 hp., this line motors designed especially for aircraft 
power needs such the operation hydraulic and feed pumps, landing gear 
retracting mechanisms, tow target winches, anti-icing equipment, wing flaps, 
etc. All models are radio shielded and shafts turn precision ball bearings. 
Magnesium alloy castings reduce weight; motors are insulated for high operat- 
ing temperatures with fiber glass and special heat-resisting varnish. Available 
and volt models for continuous intermittent service, they may 
series shunt wound explosion-proof, forced draft internal fan con- 
struction. Built according Army Air Corps specifications. Air 
Associates, Inc., Bendix, 


HIGH-VACUUM CATHODE-RAY TUBE for applications 
where low deflection-plate capacitances are essential. Deflection-plate leads 
are short and direct, terminating caps the glass walls the tube. The 
intensifier electrode makes use the principle acceleration the electron 
beam after deflection order increase deflection sensitivity. This group 
teletrons has four different screen phosphors with identical electrical charac- 
teristics. Allen Mont Laboratories, Inc., Main Ave., Passaic, 


FAST-DRYING FLEXIBLE LACQUER flows freely and has excellent 
depth film. alcohol and heat-resistant, furnished with per cent solids 
and obtainable gloss, satin dead flat finish. Rudd Lacquer Corp., 127 


Maiden Lane, New York, 
(DD) TIME CONTROLLER 


(EE) AIRCRAFT MOTORS 
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MATERIALS, 


(FF) New line open-end for application drives where endless 
V-belts cannot applied where specification might involve considerable 
expense and difliculty dismantling machine get the sheaves. Made 
maximum ft. lengths, top widths and in., and thicknesses 
and in. Angle each case deg. Metal fasteners are used. 
Goodrich Co., Akron, Ohio. 


(GG) Enclosed circuit breaker for protection all types light and power 
circuits made four frame sizes, including ratings from 600 amp. All 
are available with voltage ratings from 250-600 volts ac. and 125 250 volts 
Features include silver contacts operated toggle mechanism pro- 
vide quick make break action; bimetal thermal elements prevent 
tripping due harmless overloads; rust and corrosion resisting metal parts. 
Westinghouse Mfg. Co., East Pittsburgh, Pa. 


(HH) Immersion heater with thermostat control for use electroplating 
solutions and for acid-corrosive conditions where lead only suitable (all 
immersed parts being lead-coated). standard heater enclosed one leg 
with heated section in., rated 500 watts. The second leg con- 
sists parallel tube in., enclosing the sensitive bulb thermostat 
providing flexible temperature control means adjusting knob. Elec- 
trical connections are made within brass box top the heater. Various 
sizes and ratings similar heaters may obtained. Edwin Wiegand Co., 
7530 Thomas Blvd., Pittsburgh, Pa. 


Vibration-proof relay for aircraft battery transfer. Special series parallel 
relay, electrically operated, mechanically locked either position, rated 200 
amp. volts de. Silver-nickel contacts have high resistance wear and 
pitting, assuring low contact resistance and consequently low operating 
temperatures. Automatic Switch Co., East St., New York, 


TWO NEW CRIMPED PATTERNS pre-finished metals. One, in. 
crimp, available horizontal, diagonal, square and diamond patterns 
variety metal thicknesses for such applications electrical appliances, 
reflectors, signs, etc. The second design, oval crimp, comes and in. 
widths, long continuous coils, and gauges ranging from 0.010 0.015 
in. Its rounded contour adapts for inlay purposes. Both crimps are offered 
bright satin finishes nickel, brass, chromium copper electro-bonded 
basic metals steel, zinc brass. American Nickeloid Co., Peru, 


TIN FLUX, liquid the chloride type for use hot tinning, the 
manufacture lead tin alloy and for soldering. Containing special addition 
agents assure fast action, made that will free from uncombined 
hydrochloric acid. Wherever possible, this flux should used full strength 
but may diluted desired. Contains about per cent solids and per 
cent water. Hanson-Van Winkle-Munning Co., Matawan, 


RUBBER-COATED FABRIC for wet-proof electric heating pads eliminates 
the danger short circuits from moisture penetration. this new casing 
material vulcanized, the edges the pad’s covering can sealed with 
cement instead sewn. Cord cemented the bag added protection. 
Tests require the material stand boiling water for hr., followed 
heating oven for 1000 hrs. 100 deg. and then boiling for another 
hr. Approved Underwriters’ Laboratories. Pont Nemours Co., 


Inc., 350 Fifth Ave., New York, 
MARKING ENAMELED METALS without engraving 


notably reduces marking time and produces more attrac- 
tive results. Process consists steel die application 
the coated metal under electrically-controlled conditions 
resulting the mark metal color pigment. Enameled 
tubes, instrument cases, etc., may thus trade-marked, 
numbered otherwise marked. Acromark Corp., 251 
Broad St., Elizabeth, 


HIGH-WATTAGE LAMP permits increased illumination 
250 per cent more without changing fixtures. Use 
weather-proof, hard glass bulb has reduced the size 
500 watt lamp that ordinary 200 watt lamp 
and place the large mogul screw base medium screw 
base utilized. Radiant Lamp Corp., 260 Sherman Ave., 
Newark, 


ONE-COAT TEXTURED ENAMEL FINISH has good 
adhesion, withstands salt spray and humidity, stable, 
dries uniformly various temperatures and resists abra- 
sion, marring and perspiration. Bakes 45-60 min. 
250 deg. min. 300 deg. May sprayed 
sheet steel, die castings, aluminum and wood. Roxalin 
Flexible Lacquer Co., Elizabeth, 
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MANAGER APPLIANCE ENGINEERING 
WESTINGHOUSE ELEC. MFG. CO. 


flushing water through the clothes hand; flexing 

the materials they were raised and lowered into 
river other natural body water. Flat stones 
served rubbing surfaces, comparable the washboard, 
and the clothes were wrung out twisting, squeezing 
motion the hands. 

1895, there appeared the first washer mechan- 
ically agitate the clothes. was still back-breaking 
work. Inventive genius quickly applied power methods 
this first washer, however, and the turn the cen- 
tury, our mothers saved their egg money buy washers 
which water motors gasoline engine took the place 
arm and back muscles. was not until 1907 that 
electric motors were applied washers. Curiously 
enough, little was done then eliminate the labor 
wringing clothes. These early washers either had 
wringer, used hand-cranked ones with small, hard, 
button-buster rolls set wood frame. 

1915, the electric washer with power-driven swing- 
ing wringer made its debut, and the industry came into 
long pants. Crude though these early washers seem 
today, homemakers were glad pay prices averaging 
$175 for the labor and timesaving advantages offered. 

From 1914 until 1937, the evolution the power- 
driven washer was one refinement design, utility, 
and efficiency. During this period, the spinner-dryer 
washer was introduced. This was undeniably step 
forward, this type machine eliminated the necessity 
feeding each piece separately through the wringer. 
But still required separate tubs for efficient rinsing. 
And demanded the presence the housewife han- 
dle the clothes through each step. 


methods laundering consisted simply 


Close study will show that, since the first application 
electricity domestic washing, design engineers 
have been literally itching apply the full convenience 
and flexibility electric power the job domestic 
laundering. motors were first applied wash- 
ers with hand-cranking wringers. Then the power was 
extended the wringer. addition the steady prog- 
ress made design and efficiency, have had flashes 
automatic features: Conveyor belts attached wringer 
constructions feed the clothes through 
the wringer; automatic electric safety devices for 
electric heaters automatically control water tempera- 
tures; electric timing devices control washing periods; 
automatic protective devices protect electric motors. 

With such wide-spread interest automatic features 
and accessories, not surprising that the washing 
machine industry rapidly becoming 
conscious and that the stage set for new era engi- 
neering and commercial development the domestic 
laundry field. 

Successful development any automatic washing 
machine demands that the design mechanically and 
electrically simple operation, and yet adequate com- 
pletely perform the functions washing, rinsing, and 
drying clothes. piece domestic equipment, 
should flexible various laundry and kitchen arrange- 
ments, with minimum installation expense. short, 
should plug-in appliance. 

Design fully-automatic washing machine demands 
new ideas, new thinking, and new approach one 
the most prosaic operations the home. also demands 
the solution great number basic and fundamental 
problems. Our development the Laundromat began 
with extensive investigation washing methods and 
washing principles. survey washing machine de- 
signs—past and present—showed that there are advan- 
tages and disadvantages the various principles and 
combinations agitators, cylinders, dollies, forced water- 
current arrangements, etc. Some these designs are 
effective and acceptable with conventional manual con- 
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Automatic Washer 


trol, but their transition into full automatic cycle ma- 
chine introduces problems that can solved only 
complicated arrangement control mechanism. 

The conventional wringer effective manual con- 
trol, yet prohibitive automatic cycle machine, be- 
cause the piece-by-piece feeding characteristics. That 


Something far more than 
ability set few controls and wander 
off with sublime confidence that pres- 
ently the laundry will washed, in- 
volved this new automatic washer. 
Because precision timing, tempera- 
ture controls, engineering develop- 
ment, general performance and 
overall results has been the basis this 
product design something really super- 
lative results. 
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leaves the designer with the choice pressure cen- 
trifugal dryer. The pressure type dryer can de- 
signed into automatic machine with the advantage 
simplified gearing and the marked disadvantage pres- 
sure pumping mechanisms. any form diaphragm 
envelope were used, there always the danger 
puncture buttons, pins, boys’ whittling knives. 

So, would appear that the simplest and most 
straight-forward design would the combination 
washer tub that would wash clothes effectively and dry 
them effectively the same tub. short, adaptation 
the proved and acceptable cylinder washing and dry- 
ing principle, washing with arrangement agitator 
vanes carefully designed the characteristic shape 


GLASS DOOR ple-snubbed and placed upon 
WASHING BASKET inclined axis, the single tub does 
TEMPERATURE FOR WATER HOLDS NINE POUNDS 


the tub, and the extraction water centrifugal action 
higher speed than used for washing. 

From our own investigations, was determined that 
the best washing and rinsing operations were obtained 
pear-shaped washer basket with integral fins its 
sides. The washer basket rests inclined axis 
approximately deg. and revolves approximate 
speed rpm. The inclined axis makes possible 
design drive shaft with lower bearing loads during 
washing, which time the tub weight converted partly 
bearing thrust, and the impact due tumbling 
clothes also has high component. 


UNBALANCE PROBLEM 


LEXIBLE unit mounting for this combination tub 

and spinner basket arrangement was developed, using 
springs and snubbers set opposing angles. Subsequent 
tests proved that the unit mounted this manner oper- 
ated successfully under the most severe conditions. With 
deliberately unbalanced over-loads floors found 
weak poorly-constructed homes, was calculated that 
less than alternating force was transferred 
the floor. The centrifugal drying speed the ma- 
chine operating approximately 500 rpm. 3000 feet per 
min. approximately miles per hour, develops the 
problem controlling varying unbalance. Such 
problem would relatively simple automobile 
battleship, but include such requirements domestic 
appliance which must priced competitively, severe 
test human ingenuity. 

Using the functional operation the machine 
basis design, the designers have created sloping pan- 
eled front that allows the loading clothes into the 
washer basket without any stooping awkward bending. 

Like the modern refrigerator and the range, the cabi- 
net body one-piece, wrap-around construction. The 
back and two sides are formed from single sheet 
heavy-gauge steel, with edges right angles provide 


REGULATES HEAT OF 
WATER FOR MATERIALS 


CONTROL 


REGULATES 
WASHING TIME 


VIBRATION 
CONTROL 
THREE 
SUPPORT INNER — 
WASHING UNIT, 
PIVE SNUBBERS 
ABSORB VIBRA- 


DRIVES TRANSMISSION, 
PORCELAIN ENAMELED UNIT 
LINT TRAP 


KEEPS FOREIGN MATTER OUT 
OF PUMP MECHANISM 


feature reduces bearing loads during 


washing and makes the machine 
easy load. Timer, water mixer 
and some the springs and snub- 
bers are shown this (A) cutaway 
model. B—Here are some the 
other features The washing and 
rinsing operations take place 
basket which carries the clothes 
through gentle figure-8 motion. 
After rinse water pumped away 
the basket goes into spin 500 
rpm. which removes per cent 
the water from the garments. 
Unit use and non-use position. 
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ITERAL heart the 

idea, the design and 
the performance the 
Laundromat the timing 
the process. A—This 
low-wattage synchronous 
motor and switching mech- 
anism controls the various 
cycles. 
wiring harness simplifies 
assembly and possible 
replacements, promotes 
neatness and minimizes 

production errors. 


thick flange for greater strength and which other 
parts the frame are welded. skeleton framework 
angle steel welded the inner side the cabinet 
body, providing diagonal bracing transmit the loads 
from mounting springs and snubbing forces, into the base 
the body frame. The dimensions the cabinet over- 
all are: Width, in.; depth, 2714 in., height, in., 
the leveling screws, or, for built-in installations, low 
in. removal the top and the feet. 

There are four distinct snubber systems the Laun- 
dromat: Over-head—at either side—and below the unit. 
The over-head system consists five main parts, sad- 
dle leaf, two brake shoes, and two damper plates. The 
saddle leaf flat, slightly-bowed plate spring steel 
which straddles, and attached to, the top the outer 
tub. This about half-way from front back the 
cabinet and directly radial the center gravity. 
either end this saddle leaf, the brake shoes are at- 
tached means ball and socket joint equipped 
with phosphor-bronze spring. The surfaces these 
shoes are the finest automobile-type molded 
ing. steel damper plates correspond the brake 
drums automobile and are welded the frame. 
Each has heavy chrome-plated surface for long life. 

The automatic cycle washing machine 
includes full consideration all the requirements the 
machine. believe this can best done electrically. 
For simplicity unified harness contains the wiring 
connections. Our control has been designed around the 
time-proven synchronous motor. addition auto- 
matically starting and stopping the washing machine, this 
control responsible for the time cycle all operations 
indicated the timer-cycle chart diagram. call 
simply timer would not justice, for really, the 
brain, the nerve center, the product. has all the 
component mechanism fine electric clock, except 
that the dial replaces hour, minute, and second hands, 
and numerical face. dot the dial represents 
interval three-fourths minute. Printed markings 
designate the points which the successive steps the 
cycle take place. Fixed the main shaft the 
the dial turns make possible know, glance, 
the exact progress the cycle. 

The clock driven low-wattage synchronous 
motor, sealed permanent bath lubricant, the 


extreme rear the control assembly. Next the shaft 
the escapement mechanism 
similar that alarm clock. alarm clock, 
this device builds energy during its hr. rest for ringing 
the alarm. the laundromat, builds energy, between 
steps the cycle, throw the switch for the next step. 

The switch mechanism itself, next the shaft, 
almost identical appearance and design the switch 
controlling the surface elements electric 
has steel front and back, with laminated plastic blocks 
forming the four sides, providing wholly-enclosed, dust- 
proof housing. Within are five phosphor-bronze contact 
fingers which are the switches themselves. Each these 
fingers controls one the functions the cycle, 
follows: 

No. (motor, control, and pilot light) 

No. 2—High Speed. 

No. 3—Cold Water. 

No. Water. 

No. 5—Drain. 

The tips the fingers ride four separate laminated 
plastic discs—or cams—which revolve the shaft. 
the proper intervals each disc, slots are cut out. 
the revolving disc reaches this point, the finger drops into 
slot, closing the circuit for that particular phase 
the cycle. The contact fingers are channel design, 
for ruggedness, and all contact points are silver. 

The control designed that when the dial pushed 
in, its mechanism can turned only one direction, 
clockwise, the right. 


PUSH-PULL CONTROL SAFEGUARD 


OWEVER, the dial also controls separate motor 
switch. This actuated simply pulling out 
and pushing the dial. the dial may revolved 
freely and set any point the cycle with the motor 
off, then pushed start the motor. This definite 
convenience, and the same time prevents injury the 
mechanism. While the dial also turns freely backwards 
(counter-clockwise) the setting changed only when 
the dial turned forward (clockwise). 

Let’s look, now, the temperature selector. This 
the control for the water temperatures. not valve, 
for the valves are controlled automatically the con- 
trol. The markings this dial are calibrated deliver 
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the proper water temperatures for different types 
fabrics. When set one these points, will control 
the differing temperatures the water automatically for 
each step the cycle. Furthermore, will control them 
accurately, within deg., regardless fluctuations 
temperatures the incoming hot and cold water and 
regardless variation pressure between hot and cold, 
either one 120 per sq. in. 

Water the right temperature the most important 
single factor washing and rinsing 
the clock the brain our electric laundress, this, then, 
the heart, for controls the temperature water 
which the life blood proper washing. 

The water temperature unit brass casting, 
having mixing chamber the inlet which houses the 
bimetal thermal unit. the outlet end are synthetic 
rubber washer seats for the valves which control the 
flow the tub. 

The inlet valves are mounted opposite ends 
shaft. This shaft connected the thermal unit. 
the incoming water strikes the thermal unit, expands 
contracts, moving the valve shaft. the shaft moves 


thermal unit which actually controls the primary temper- 
ature mixing the inlet. When water called 
for, only the hot outlet valve opens; this water has 
already been mixed the proper temperature for wash- 
ing and for the first rinse. But when the water 
needed, for the and deep rinse, both 
valves open. This permits mixing flow hot water 
the predetermined temperature, together with 
ing amount cold water. difference the size 
the cold water valve orifice permits the flow just 
enough cold water reduce the temperature the 
original proportion the temperature selector 
setting. 

Acting conjunction with the temperature selector 
and the control unit, device for accurately measuring 
the amount water which flows into the tub. 
designed and operates the same principle, spring 
weighing scale. Its main body welded cylinder, 
approximately in. long and in. diam. Three 
balance springs connect the frame. the top 
the cylinder slotted bracket through which projects 
the long arm snap action switch. This would cor- 


back and forth, opens and closes the hot and cold respond the beam scale. 

water inlets, increasing the flow from one and the the same time that water enters the tub, also 
same time decreasing the flow from the other. Thus, the enters the water mixer cylinder. When the proper 
mixing controlled the temperature predetermined amount water has entered the tub, the cylinder has 
the setting the dial. The fact that the thermal unit the same time been weighted the flow. This weight 
mounted the mixing chamber and acts directly creates downward pull the cylinder and the arm 
the flow incoming water assures accuracy temper- the switch, and stops the flow water cutting off 
ature, and keeps too hot water from pouring directly the current the solenoid valves. This eliminates the 


the clothes. 

Mounted the outlet end the water temperature 
control unit are the solenoid valves which open the 
proper signal from the control. solenoids, like 
the others which control various operations this ma- 
chine are actually powerful electro-magnets. Within 


use uncertain float switches, which are apt stick 
corrode; nor our water weigher affected soap lint. 

Likewise, water drained from the tub, the cylin- 
der empties, allowing rise. This snaps the switch 
back on, readiness for the time when the control will 
again call for flow water into the tub. 


each them the plunger which does the actual job The lint trap well formed draw the bottom 
opening and closing. the control permits current the outer tub body. this attached the lint trap 
flow the solenoid, the magnet energized. snaps (Continued 80) 
the plunger and opens the valve. Then, when the 

tub has received the proper amount water, current 

the solenoid cut off, and the plunger drawn down 

water pressure against the valve, firmly seating the valve. TEMPERATURE SELECTOR SETTINGS 
Thus, the greater the water pressure, the more tightly 

the valve will closed. This exclusive feature also 

prevents overflow case current 

While these two solenoid outlet valves are designated 
hot and cold, they are not confused with the 
ATER temperature maintained level 
set panel-mounted selector dial means 
mixing valve (A) with solenoid controls. 

Details the valve assembly. C—Comparison 
ite and “mixed” water temperatures various 
selector settings. 
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Felt-Sealed For Service 


Time-honored, and progressively 
proved, wool-felts serve one the 
materials and offer one the methods 
maintaining lubrication and sealing bear- 
ings and shafts against the seepage 
throwing lubricants and against the 


intrusion vagrant abrasives. Director 
Research Boeddinghaus offers some 
fundamental and toward 
maximum satisfaction when specifying 
and engineering the felt-sealing job; 
for either motor product shafting. 


OOL-FELT, specified large volumes 

engineer-designers many product classifica- 

tions has useful lubricating and sealing vibra- 
tion-absorbing, sound-deadening and other allied proper- 
ties which only the first will receive primary considera- 
tion this discussion. Its use extensive for various 
mechanical purposes that, the automotive field alone 
the annual total approximates 8,000,000 

Examples some diverse uses various points are 
stimulating. Thus, successful operation surgical in- 
travenous feeding sets are dependent upon the felt washer 
used, which filters the air. The precision boring gun 
barrels necessitates vibration isolation with felt. Motor 
bearings are lubricated the wicking action felt 
plugs immersed oil well. Cold line pipe insula- 
tion has been achieved refrigeration units with suit- 
able felt and practically all airplanes are felt insulated. 
The football helmet felt lined and the telephone in- 
strument cushioned with felt base. Desk lamps, 
plastic novelties, such cigarette boxes and ash trays 


HUGO BOEDDINGHAUS 
DIRECTOR RESEARCH 
FELT COMPANY 


have felt bases. Electric clocks are isolated with felt 
buttons and many industrial machines are wrapped with 
packing felt insure safety against damage during 
shipment. The ideal medium for glass polishing felt. 
other material holds the polishing rouge the precise 
amounts necessary for this work. Many other uses can 
cited for this long-known material. 


TOWARD BETTER SEALING 


DETERMINE the optimum value felt 
sealing, extensive program laboratory work 
led tests conducted vertical and horizontal shafts 
with every type felt. Retainer types were studied and 
observations made felt washers cut variable di- 
densities, wicking and oil retaining properties, and ef- 
fects temperature. One the large oil companies 
recommended the most suitable types oils and greases 
and these materials were obtained and used connec- 
tion with the felt tests. Comparative studies were also 
made with seals made other materials. The final re- 
sults have been instrumental producing background 
from which definite recommendations can made and 
individual applications fully 

Years intensive research and engineering have been 
devoted the accelerated and full development oil 
seals. Many these data are now available engi- 
neers and other work still progress for future pub- 
lication. While would almost impossible list 
all the do’s and don’ts this article, some the 
general characteristics can mentioned. order 
approach the basic problems intelligently, should 
first analyze the felt materials which may specified. 

defining wool felt should kept mind that 
this material neither woven nor knitted, but built 
the interlocking wool fibers mechanical work, 
chemical action, moisture and heat some combina- 
tion these factors. Felt may consist wool, wool 
mixed with other fibers. felt making, very often 
becomes necessary blend together various types wool 
produce desired result. These are selected for 
nite characteristics felting value, staple diameter and 
length. The term wool may apply fibers ranging 
from coarse hair very fine quality and each grade 
can produce finished material specific properties. 

With fibrous construction this nature, two charac- 
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Most Magnesium Alloys can such practices readily available. 
readily gas welded with oxyacetylene 
oxyhydrogen flame. special equip- 
ment necessary. 


Further information shop practices best 
suited welding DOWMETAL sheet, castings 
extrusions can had request. 


Electric spot and seam welding are also THE DOW 


applicable and suitable equipment for New York City, St. Louis, Chicago, San Francisco, Los Angeles, Seattle 


*Trade Mark Reg. U.S. Pat. Off. 


MAGNESIUM AND DEFENSE 


you are having difficulty all the magnesium you need, please 
remember this metal vital your country’s defense. Dow providing vastly 


increased production facilities for magnesium which will available all 
industry the earliest possible moment. 


Working with you for America 


TRA ARK 
ALLOYS 


LIGHTEST ALL STRUCTURAL 


METALS 
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CHEMICAL AND PHYSICAL PROPERTIES FELT QUALITIES 


Specification 
Max. Cotton 
Content 


Number 


Min. Wool 


Content 
Fibre Basis 


Color 


| 


White 

Any but 

Grey-Blk 


Grey 


Back Check 


Back Check 
Back Check 
Extra Firm Pad 
Firm Pad 


Fibre Basis 
Min. Wool 


Content 


Basis 
Maximum 
Carbon 
Tetrachloride 
Maximum 
Soluble 
Ash 
Non Fibrous 
Impurities 
Cross Section 
Minimum 
Splitting 
Resistance 


Breaking 
Strength per Sq. In. 


Maximum 


Water 
Maximum 


| 


wis 


=~ 
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Firm Grey 


Lining 80-85 


teristics are immediately apparent. The first that felt 
porous and, secondly, being constructed animal and 
vegetable fibers, felt will wick. due the 
ability fibers absorb liquids and material con- 
sisting intermingled fibers, the liquid absorbed one 
fiber gradually transferred adjoining one, and 
until the entire mass has become saturated. Each 
felt quality has very definite absorption rate which 
direct relation density and will explain this prop- 
erty connection with the accompanying chart. There- 
fore, follows that where solid, non-porous material 
wanted, felt cannot used alone except cases where 
the density the felt can made high enough en- 
able act dam for greases certain heavy oils 
readily identifiable nature. 

Felt can combined with other materials and can 
coated with natural synthetic, oil-resisting rubbers, 
other suitable substances. this way combination 
material may created having felt properties and also 
impermeability features. 


PROCESSING FOR CHARACTER 


PROLONGED wool felt can made 
very hard indeed and the interstices between the 
fibers reduced minute proportions. Nevertheless, wick- 
ing will occur. Should these interstices the 
impregnation the felt with rubber, resins, similar 
substances, the extent that all these little voids 
longer exist, then the entire material loses many its 
felt characteristics and assumes more the properties 
the saturant. possible, however, limit the 
presence saturating materials within certain confines 
and thereby use felt the basis for making practical 
materials that will meet very wide range perform- 
ance, ambient, lubrication and variously adverse and dif- 
bearing conditions 
Primarily then, the features the porosity and wick- 
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Ball Bearing White 
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ing would seem detrimental connection with 
sealing problem. This not necessarily so, however, 
unless other conditions are present which are unsuitable 
for some flexibility performance possible. 

The following example can cited demonstrate 
sealing problem for which felt itself not suitable. 


This represents vertical shaft which light oil 
speed shaft. Obviously the oil will filter through the 
lower felt washer regardless which felt quality used 
and some other type seal must used. the upper 
washer felt can used dust filter and 
ideal application and often used. 

Let us, however, turn this sample problem into 
horizontal application follows: 

this application the oil 
level below the bearing exerts 
direct pressure upon the seal 
the shaft slow medium 
speed and heavy oil grease 
should happen the lubricant, 
function and incidentally carry oil 
oil level. 

The types felt best suited for 
sealing applications may selected from the highest 
checks. Washers cut from these felts show excellent 
wearing properties and can cut into shape with utmost 
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RING 


EAR THE GROUND 


may help you make landing tomorrow 


Take look this connector shell assembly for 
airplane radio. 

Its brass cut-and-drawn shell stamped, edged, 
machined provide shoulder for the threaded ring. 
then drilled, countersunk, assembled the ring 
nibbed. You can imagine what close figuring, and 
producing, are required build plating 
threaded areas, yet keep within tolerances. 

This entire unit, made order Scovill quantity 
production, one among many thousands metal parts 
and assemblies which illustrate Scovill’s contract manu- 
facturing service. This versatile metals, 
flexible the future can summed this 
equation: 


BRAINS METALS MACHINES IDEAS METAL 
engineered and produced economical mass production 


EYE THE FUTURE 


Because its adaptability, Scovill has been able fit 
itself quickly and efficiently into the country’s defense 
production program. Similarly, Scovill will able 
adjust itself your peacetime requirements. 


Meanwhile get know Scovill its its 
reading the free booklet, “Scovill Products.” Address 
Mill Street, Waterbury, Connecticut. 


SCOVILL AND THE DEFENSE PROGRAM 


Scovill, for many years regular source supply for 
the United States Gov cooperating every 
way forward defense plans. 


When deliveries are not prompt our customers 
desire, hope they will realize that delays are some- 
times unavoidable and part the price paid for national 
defense. 


BRASS, BRONZE, NICKEL-SILVER, MILL PRODUCTS, CONDENSER TUBES AND PIPE 
Metal parts and products made order quantity from Brass, Steel, Aluminum and other base metals. 


SCOVILL MASTERS METALS... 
HELP DEFEND THE AMERICA TODAY 
BUILD THE AMERICA TOMORROW 


Boston, Providence, New York, 
Syracuse, Pittsburgh 
Detroit, Chicago, Cincinnati, 
San Francisco, Los Angeles. 


MANUFACTURING COMPANY 
WATERBURY, CONN. CANADA 334 King Street, 


Toronto, Ontario. 
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precision. Nevertheless, replacement should made 
from time time and assemblies should constructed 
allow renewal intervals without complication. Felts 
like F-26 should never used lubricant 
seal dust shield and have purposely omitted 
the properties this quality from our accompanying 
tabulations. This item has been designed chiefly for 
packing felt and automotive body work interior con- 
struction. F-5 F-15, listed extra firm 
and firm pads, are qualities ranging from fine all wool 
those lower wool content. These felts are not 
high density the backchecks, are very resilient, and 
are suitable for sealing only under specific conditions. 
They are mainly recommended for variety other 
purposes, such dust shields general washer ap- 
plications. 

Mention must made here the excellent results 
obtained the use fine felts connection with ball 
and roller bearings. these applications three vital 
duties are performed felt: Lubrication. Seal- 
ing against loss lubricant within the bearing, and 
Protection the inner bearing from harmful dust, dirt 
grit. Felt unusual combining capacity for 
retention the lubricant, ability transmit prop- 
erly all necessary areas and long life-interval for 
effective functioning. one realizes that bearings 
now made, frequently containing within them, lubrica- 
tion lasting the normal life the bearing, the importance 
these properties gain increased significance. 


RIGHT SPECIFICATIONS FOR THE JOB 


ERHAPS the most important factor connection 
with felt sealing the engineering governing condi- 
tions under which the felt used. While 
essential use the best grade possible for each indi- 
vidual application, the dimensions the washer and 


S.A.E. FELT DENSITIES 
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the shape the retainer must correct the best 
results are achieved. The felt ring should 
generous thickness and the fit the shaft should 
snug. The frictional drag correctly fitted felt 
washer will less than that such thinner materials 
must tight the shaft function properly. The 
cushioning properties felt allow larger area ride 
the shaft without causing excessive temperature and 
the wicking oil throughout the entire washer provides 
constant lubrication. felt ring when cut from fine 
backcheck should from 0.0005 0.0015 in. smaller 
than the shaft. The softer felts can much 
0.031 in. smaller under certain conditions. Naturally 
too much compression avoided. When excessive 
frictional temperatures are generated the wool fibers are 
affected and form glaze crusty surface and con- 
sequent lower efficiency results. The felt 
washer should not greater than that the retainer. 
Such condition does not produce even pressure 
shaftward, but undesirable buckle. most applica- 
tions slight sidewise pressure the outer extremities 
the washer desirable. accomplish this the retainer 
tapered the rear approximately deg. that the 
even shaft pressure, this keeps the washer from turn- 
ing with the shaft. number variations this con- 
struction are permissible and must, course, keep- 
ing with the structural design the bearing and the 
necessity for ease assembly replacement the 
washer itself. 

specifying any given felt for sealing highly 
desirable submit blueprint the proposed applica- 
tion the felt manufacturer. the proper felt has 
been agreed upon, suitable blueprint the felt part 
itself should made showing exact dimensions and 
other pertinent information. 


(Continued 94) 


OIL ABSORPTION S.A.E. FELTS 
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separately. 


MAGNETIC MOTOR STARTER 
CLASS 11-200 
Features That Make Installation Quick and Easy 


Compact cabinet fits limited space, machine 
separately. Deep-drawn hinged door offers 
easy access parts. Ample wiring space. Wiring 
terminals front unit. Concentric knock- 
outs top, bottom, both sides. Single screw 
locks starter place. 


Features That Reduce Maintenance Costs 


quenchers prolong contact life 
rapid arc extinction— cycle. Bi-metal provides 
accurate, unvarying overload protection. Direct- 
acting vertical operation—no bearings. Contacts 
can inspected without dismantling. Front and 
back stationary contacts interchangeable. All 
parts removable from front with screw driver. 
Non-carbonizing, moisture-resisting arc box. 


WESTINGHOUSE ELECTRIC MFG. COMPANY 


EAST PITTSBURGH, 


Protection 
hand automatic reset. 


Vertical Operation 
prevents accidental closing. 


Arc Quencher 
prolongs contact life. 


Double-break Contacts. 
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MOTOR PRODUCTS 


(Continued from 46) 


which also holds the mixing cup. Small insecticide and 
paint sprayers are frequently equipped with compact 
compressor unit, consisting rotary pump made inte- 
gral with universal motor. The compressor, course, 
the principal part the sprayer, which consists also 
the liquid container, nozzle, connections and mounting 
frame bracket. Industrial and laboratory mixers gen- 
erally use geared motors, with either parallel right- 
angle drive, equipped with long agitator shaft and 
bracket for mounting the container. 

The modern portable sound motion-picture projector 
sometimes employs two motors, one governor-controlled 
drive motor and the other geared reel rewind and 
take-up motor. various types require high- 
speed light-weight motors having chucks tool holders 
mounted the shaft extensions. The motor frequently 
held movable frame means which may 
easily moved over the work. Automatic and remotely- 
controlled rheostats and voltage regulators are driven 
light-weight geared motors mounted directly the face 
plate. 

Mounting flanges the pulley end the motor are 
frequently used facilitate incorporation the motor 
into machine. this means the motor bolted 
directly mounting face the frame the machine. 
Flange mountings are widely used blowers, pumps, 
motion picture projectors and special machinery. Some 
geared motors have either flanges mounting pads ma- 
chined the gear boxes permit fastening close 
the output shaft possible. Other methods attach- 
ing the complete motor the machine include bolting 
mounting pad the center portion the housing, 
screwing the studs extended from the housing, 
screwing into holes the round band the motor, and 
clamping around the center portion. some applica- 
tions motors are resiliently mounted means rubber- 
insulated brackets fastening around the bearing bosses. 

One the most important requirements most 
the applications mentioned above light weight. Motor 
weight has been radically reduced several means. 
Housings are frequently aluminum sand die castings, 
weighing only the weight similar iron castings, and 
recently magnesium alloy castings, weighing less than 
aluminum, have come into wide use. Careful design 
casting aids reduction weight. Increasing the motor 
speed produces important reductions weight, too. 
result, most the series motors employed the 
applications have been discussing are operated 
armature speeds 5000 rpm. and higher. 

Power output per unit size and weight may 
increased increasing the number ampere-turns 
armature and follows, course, that this pro- 
cedure makes possible reduction size and weight 
without reducing power. This, however, means higher 
current and more heating. The problem additional 
heat may met drawing more ventilating air over 
the windings using insulation which will withstand 
higher temperatures. ventilated motors increased air 
flow provided changing the size design the 


fan, while totally enclosed motors Class insulation 
(inorganic materials such mica, asbestos, and glass) 
employed permit operation high temperatures. 
Extremely high temperatures, however, are not permis- 
sible portable machines where the operator’s hand 
contact with the motor housing, and here 
ventilating system essential. 

Manufacturers fractional horsepower motors are 
generally anxious assist the product designer success- 
fully adapting the motor the machine. His experience 
covering scores different applications available 
determining the best way solve the power problem. 
This experience particularly important when the motor 
one the principal components the product. Vital 
which should supplied the motor 
manufacturer includes power, speed, torque, duty cycle, 
degree housing enclosure, direction rotation, unusual 
operating conditions, and, possible, nature the appli- 
cation. With such facts his disposal the motor sup- 
plier can usually provide motor suitable every re- 
spect. Often, however, test the product desirable. 


OUTLINE SPECIFICATIONS ELECTRICALLY 


FORMULATING his specification the engineer- 
designer should decide clearly whether single speed 

range speed required, and whether not the 
speed must held constant. The type and degree 
speed control, necessary, should outlined. re- 
gard torque should specify not only the full-load 
torque but the stalled torque and whether the load will 
require constant varying torque. The duty cycle 
and degree enclosure are mutually important that 
they determine, large extent, the size the motor. 
Motors are classified according duty-cycle contin- 
uous-duty, (continuous operating period two hours 
longer), intermittent-duty (operating periods 


periods approximately equal length) and momentary- 
(Continued 94) 


FOR AND AGAINST THE SERIES MOTOR 


Advantages 
Ac.-de. operation 
Light weight 

Small size 

High starting torque 
High speed 

Ease speed control 


Maintenance 
High speed 


Application Requirements 
Drills 
Grinders 
Sanders 
Projectors Light weight 
Routers 
Sprayers 


Cloth cutters drills 
Projectors 
Mixers 
Routers 
Grinders 
Mixers High speed 
cleaners 
Blowers 
Mixers 
Projectors Ac.-de. operation 
Vacuum cleaners 


Small size 
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Formex magnet wire after using any wire with 

fabric protection which has been very tightly 
applied. find Formex wire not stiff and 
much easier bend. Also, the outer surface the film 
much smoother. 


Here, then, are two properties that are important 
you are endeavoring increase production. The soft- 
ness and smoothness Formex wire enables the turns 
the coil fall into place more readily, without hav- 
ing forced jammed. After the wire wound 
into position, there little springiness, inherent 
fiber-covered wires, tending loosen the coil and make 
spongy and soft. Formex wire winds quickly and easily. 


FORMEX WIRE PRODUCT 
GENERAL ELECTRIC RESEARCH 


JUNE 1941 


— 


‘ 


<> 


SAFE HIGH SPEEDS 

The outstanding property Formex magnet wire 
the physical toughness its film. Tests have proved 
that this film least three times tougher and more 
flexible than the film conventional oil-type enameled 
wire. also much more abrasion-resisting. These are 
the reasons why Formex wire well-suited for 
modern high-speed winding machines. Definitely, 
cuts down rejects and lowers winding costs. That means 
savings—but with safety. 


HIGH SPACE EFFICIENCY 

Also—as compared with fibrous-covered enameled 
wire—it has much higher space efficiency. resists 
many solvents. has high dielectric strength and long 
life. And, though premium product, not high priced. 


For more technical details, also in- 
formation application practices 
and recommendations, get touch 


with the nearest G-E office, write 
General Electric, Schenectady, 
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Included the wide line Jefferson Electric Transformers 
are the Control Transformers needed provide the lower 
voltage used the operation 

remote control equipment 
automatic stokers 

oil burners 

relays 

valves 

door openers 

fire alarms 

coin-operated devices 
air-conditioning systems 


No. 637-361 
Control Transformer with 
Avtomotic Circuit Breaker 


Standard types have 16, and volt secondaries while 
transformers with other low voltages can furnished 
meet special conditions,—both available with without 
automatic circuit breakers. 

The coils Jefferson Control Transformers are layer-built, 
automatically wound and have triple insulation. addition, 
they are vacuum treated, impregnated and baked. This 
represents the highest type construction, insuring long 
and efficient service. 

For operating Volt devices from 460 575 Volt power 
circuits, complete line Jefferson Power Circuit Trans- 

Jefferson Electric transformer engineers are ready make 
recommendations and provide specific data covering your 
requirements. JEFFERSON ELECTRIC COMPANY, Bellwood 
(Suburb Chicago), Illinois. Canadian Factory: 60-64 Osler 
Avenue, Toronto, Canada. 


JEFFERSON 


CONTROL TRANSFORMERS 


AUTOMATIC WASHER 


(Continued from 69) 


housing, which die-cast aluminum alloy. This 
housing has flange around its top, through which 
screws attach the tub means clamp ring 
within the tub. rubber gasket and seal ring provide 
absolutely water-tight joint. Water drained from 
the tub passes through the lint trap. lint and other 
solid material collected before the water goes 
through the perforations into the well, and thence into 
the pump. The lint trap well connected the pump 
means flexible molded rubber elbow. The pump 
itself mounted the rear the same frame which 
mounts the motor. two-bladed high-speed centri- 
fugal pump, with pulley drive which aligned the 
operating path the main V-belt drive thereby simplify- 
ing the over-all drive setup. 

The operation the pump controlled solenoid 
whose plunger connected hinged roller assembly. 
When the control calls for draining, the solenoid magnet 
energized; snaps the roller assembly and engages 
the pump pulley against the belt. The pump impeller 
thus rotated speed 2100 rpm., causing the 
drain water ejected. the end the drain por- 
tion the cycle, the solenoid de-energized and grav- 
ity returns the hinged roller its released position. This 
method control, because operates the pump only 
when required, means far less wear the pump 
than ran continuously. 

The power and high speed operation this pump 
practically any height and distance which might en- 
countered domestic installations. will completely 
empty the tub less than one minute. 

The discharge hose from the pump elevated 
point above normal water level the tub. prevents 
gravity draining the tub where the discharge made 
into floor-level drain. thus, again, eliminates the 
need for valves the drain system. 

Actually the transmission requires fewer moving parts 
and fewer gears than the gear case conventional type 
washer. There are fewer points which forces are 
applied than conventional machine; hence, have 
need for fewer bearing surfaces. The only duty this 
transmission has cause the basket revolve; there- 
fore, requires reversing reciprocating parts. And 
because this, can assembled into unit larger 
than your hat. 

While shifts gears and, general, resembles the 
transmission modern automobile, actually much 
simpler. consists six major parts, four which 
function low speed, and all which operate single 
integral unit high speed. These parts and their func- 
tions, are follows: 

Main Drive Sleeve, which notched its upper 
end receive the key welded the bottom the 
basket. This sleeve actually revolves the basket. The 
sleeve driven by, 

Clutch Spider, which one-half the cone type 
clutch that drives high speed. low speed, with the 
clutch disengaged, the spider driven by, 

Idler Gear, which supported hanger formed 
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This permanent tracing paper 
transparentized with Albanite 


OIL. Most 


with some kind 
unstable, 
never 
Mes completely. Pa- 
rs troated with min- 
transparency with 


VEGETABLE OIL, 
chemically unstable, 
oxidizes easily. Papers 
treated with vegetable 
oil become rancid and 
brittle, turn yellow and 
opaque with age. 


oil, wax—but remarkable new trans- 
parentizing agent developed the K&E 
laboratories—produces this truly permanent 
tracing paper! ALBANENE made 100% 
long fiber pure white rags—treated with 
Albanite—a new crystal clear synthetic solid, 
physically and chemically inert. ALBANENE 
will not oxidize, become brittle lose trans- 
parency with age. 

Equally important, ALBANENE has fine 
hard “tooth” that takes ink pencil beauti- 
fully and erases with ease high degree 
transparency that makes tracing simple 
and produces strong sharp blueprints 


ALBANITE is a crystal- 
clear synthetic solid, 
free from oil and wax, 
physically and chemi- 
cally inert. Because of 
this new stabilized 
transparentizing agent 
Albanene is unaffected 
by harsh climates— 
will not oxidize with 
age, become brittle or 
lose transparency. 


extra strength stand under constant 
corrections, filing and rough handling. 
ALBANENE has the working qualities 
always wanted—and will retain all 
these characteristics indefinitely. 

Make ALBANENE “prove it” your own 
drawing board. Ask your K&E dealer 
write for illustrated brochure and 
generous working sample. 


EST. 1867 


KEUFFEL ESSER CO. 


NEW YORK — HOBOKEN, WN. J. 


CHICAGO ST. LOUIS SAN FRANCISCO LOS ANGELES DETROIT MONTREAL 


REG. US. BAT. OFF. 


THE STABILIZED TRACING PAPER 
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HEINEMANN 


ELECTRO-MAGNETIC 
AUXILIARY BREAKER 


FULLY 


HEINEMANN CIRCUIT BREAKER CO. 


BATTERY 
CHARGER 


above made 


Franklin Transformer 
Mfg. Co. automa- 
tically protected 
current shutting off 
overload develops 
circuit the 
battery. both 
machine battery 
are afforded complete 
protection. 


Between power source and 
equipment this never failing, 
small, compact, built-in cir- 
cuit breaker silent watch- 
man guard hours day. 
breaks the circuit instan- 
taneously case short 
circuit while delayed trip 
permits harmless overloads 
short duration caused 
inrush current. Made 
all ratings from 250 milli- 
amperes amperes. Also 
furnished with steel cabinet 
mounting. Send for our No. 
Catalog showing complete 
line. 


Subsidiary Heinemann Electric Co. 


PLUM STREET 


Est. 1888 
TRENTON, 


part the clutch spider. The idler gear revolves, 
planetary fashion, within 

Ring Gear, which held stationary position 
during low-speed operation, but revolves freely high 
speed. 

Pinion Shaft receives power from the belt-driven 
pulley its outer end and turns constantly 500 
rpm. delivers the power for low speed, through 
pinion teeth cut into the shaft itself, the idler gear, 
which reduces the speed rpm. For high speed 
operation, delivers its full 500 rpm. 

Clutch Body, which when shifted into high, en- 
gages the clutch spider and thus revolves all parts 
single unit 500 rpm. 

The drive members are supported four bearings 
strategically spaced the load evenly. The 
first, large ball bearing assembly, the outside 
the main drive sleeve. Two more, roller type needle 
bearing and composition bronze bearing, are within 


the main drive 
assembly (A) includ- 
ing motor, pump, 
arrangement press 
against pump 
pulley. Fewer 
are needed for 
this planetary, multi- 

washers. 


the sleeve, and carry the pinion shaft. The fourth, 
another ball bearing assembly the rear half the 
transmission housing, supports the pinion shaft that 
point within the assembly. 

The washer uses standard hp. motor with inte- 
gral rubber mountings. Its bearing wicks are lubricated 
from reservoirs, providing life-time lubrication. em- 
ploys hinged type mounting bracket which makes 
possible, simply loosening one screw, allow the 
motor lower itself and thus automatically take any 
slack the belt. the motor shaft the 
pulley which drives the 52-in. V-type belt running 
the transmission assembly. 

particular significance the fact that this motor 
protected thermal disc current relay which 
guards against overload. This disc operates response 
heater coil through which the motor current passes 
and thereby prevents overloading the power circuit 
not only protecting the product but insuring continuity 
performance. 
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INSULATING MEDIA 


Five basic types fabricated insulating 
materials meet high levels product 
performance. Available sheet, rod, 
tube and special forms. The materials 
are laminated plastic, 
chemically hydrolized fibre paper, lami- 
nated mica, mascerated fabric base plas- 
tic and laminated-vulcanized fibre com- 
bination. Properties each are fully 
defined assist the engineer-designer 
finding the most suitable material for 
specific use, and standard forms, sizes, 
colors and finishes available are given. 
Continental-Diamond Fibre Co. 


MOTOR PARTS 6-02 


Design and construction features frac- 
tional hp. motor parts—rotor, stator, 
starting relay and capacitor—for hermeti- 
cally sealed refrigeration units. Built 
provide reliable service without interrup- 
tion. General Electric Co. 


PORCELAIN SHAPES 


Porcelain insulation intricate shapes 
for specification parts subject high 
voltages. Dielectric and mechanical 
strength, heat shock resistance, moisture 
imperviousness, and dimensional proper- 
ties this porcelain are compared with 
wet and dry process porcelain. West- 
inghouse Electric Mfg. Co. 


SOLENOID VALVES 6-04 


Complete line solenoid-operated valves 
for the automatic and remote control 
air, gas, steam, liquids. Detailed informa- 
tion sizes, capacities, pressure 
ranges available, adjustment and opera- 
tion safety shut-off and trip valves, 
packless and packed type shut-off valves, 
small sizes packless valves, three-way 
pilot valves, external pilot controlled 
valves, four-way pilot valves, and strain- 
ers and filters. Automatic Switch Co. 


RADIO 


Precision tuning units, knobs variety 
styles and colors, dial and switch plates 
different metals and finishes for trans- 
mitters, radio receivers, phonographs, 
television and sound apparatus, etc. Crowe 
Name Plate Mfg. Co. 


BLACK FINISH 6-06 


Finishing process which blackens iron and 
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steel quickly and thoroughly chemical 
oxidation. not chip, scale peel, 
increases rust resistance product and 
serves bond for subsequent coatings. 
Alrose Chemical Co. 


BRONZE BEARINGS 6-07 


List die sizes hand for custom man- 
ufacturing sleeve and flange type, oil- 
retaining, porous bronze bearings. Speci- 
fied are length, inside and outside diam- 
eters, flange thickness and flange outside 
diameter. Bound Brook Oil-Less Bear- 
ing Co. 


AUTOMATIC CONTROL 6-08 


How completely automatic speed regula- 
tion may accomplished machine 
operations where sensitivity and precision 
are required means hydraulic 
automatic control connection with 
variable speed transmission unit. Features 
control and typical applications. Reeves 
Pulley Co. 


PUMP UNIT 6-09 


All-in-one pump with specially develop- 
splash-proof motor integral part 
the unit. Motors range size from 
hp. 1800 rpm. hp. 3600 rpm. 
Lists and describes parts used con- 
struction. Allis-Chalmers Mfg. Co. 


TWO-STAGE 6-10 


Two-stage, rotary vane type pumps de- 
signed for machine drive and control ap- 
plications requiring the use hydraulic 


Executives, product designers, engineers all those responsible for product development 
may promptly secure any the items listed here. Simply check those desired and mail the card 


pressures ranging from 1000 2000 
per sq. in. incorporate same principles 
hydraulic balance and automatic wear 
compensation found single-stage units. 
Schematic diagrams representative ap- 
plications and foot and flange mounting 
installations, operating and performance 
data. Vickers Inc. 


SHEAVES 6-11 


Comprehensive data covering inter- 
changeable cast iron hub sheave, con- 
structed such way that rims vary- 
ing diameters and face widths may 
mounted the same hub. Available 
wide variety stock sizes fit stand- 
ard V-belts. Also special engineering 
section with information application 
correction factors and drive selection. 
Fort Worth Steel Machinery Co. 


CONTROLS 6-12 


Condensed listing motor control equip- 
ment including manual and magnetic star- 
ters, relays, contactors, line voltage star- 
ters, combination starters, push button 
control stations, float and pressure 
switches, foot-operated and limit switches. 
Also data safety switches, circuit 
breakers, etc. Square Co. 


SPECIAL STEELS 6-13 


Handbook special steels, their proper- 
ties and uses, aid selecting the proper 
type tool, stainless, electrical carbon 
steel for given application. Tables 
facilitate quick reference. Allegheny 
Ludlum Steel Corp. 
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reader ELECTRICAL MANUFACTUR- 
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DRAWING, 


Accepted and proposed drafting standards 
aid designers and draftsmen. Section 
drawings and drafting room 
practice covers arrangement views, 
lines and line work, sectional views, di- 
mensioning, screw thread representation 
for bolts and threaded parts, trimmed 
sizes drawing paper and cloth, and 
lettering. Generally accepted welding 
symbols and instructions for their use 
comprise the second part this booklet. 
Chas. Higgiris Co., Inc. 


FACTS ZINC 6-15 


Information regarding zinc the zinc 
industry the form questions and 
answers. Discusses applications the 
metal, causes for the current unpreced- 
ented demand, how the industry has met 
increased demands, expansion produc- 
tion, United States and British defense 
needs, world zinc production and zinc ore 
supply. American Zinc Institute, Inc. 


PILOT LIGHTS 6-16 


Complete line standard and special 
types dial and jewel pilot light as- 
semblies and parts with information 
voltage, lamps required, jewel colors, 


types mountings, dimensions and prices. 
Drake Mfg. Co. 


WOOD FIBRE 


Versatile material, made entirely ex- 
ploded wood fibre, which may used 
substitute for plywood, sheet metal, 
plastics, etc., electric washers, ironers, 
refrigerators, stoves, radios and other ap- 
pliances. and describes bend- 
ing, die cutting, punching, shaping and 
routing, laminating and finishing pro- 
cesses. Parts are fabricated specifica- 
tions. Service Industries, Inc. 


FABRICATING AIDS 6-18 


Illustrates and describes variety elec- 
trically-operated equipment including re- 
chargeable flashlight storage batteries, 
marking and soldering tools, cleaners, 
grinders, undercutters, coil winding equip- 
ment, arc welders, wire strippers and cut- 


ters, wiring devices, variable speed trans- 
mission equipment, etc. Ideal Commuta- 
tor Dresser Co. 


METAL COATINGS 6-19 


Two high heat-resisting coatings for the 
protection hot metal surfaces. Fur- 
nished black and aluminum; will not 
crack, peel deteriorate temperatures 
1600 deg. Thurmalox Co. 


DC. MOTOR CONTROL 6-20 


Explains selection control for mo- 
tors. Covers functions dc. controller, 
types control, manual vs. magnetic 
operation, methods controlling dc. mo- 
tors, speed control, overload and under- 
voltage protection, and methods stop- 
ping motor quickly. General Electric Co. 


CAPACITORS 6-21 


Practical data capacitor-start motors, 
circuits, formulas, power-factor correc- 
tion, tables, etc., together with well-clas- 
sified listings capacitor forms and rat- 
ings for such service. Aerovox Corp. 


PLATED PLASTICS 6-22 


Method plating plastic materials with 
metal coating which adheres firmly 
the surface and highly conductive. Ad- 
vantages this process, methods for 
bonding, plating and finishing, and prod- 
ucts which may applied, such 
machine and instrument parts, cams, re- 
flectors, radio cabinets, knobs, dials, etc. 
Metaplast Corp. 


LIMIT SWITCHES 6-23 


Application, construction and operation 
and 6-pole planer limit switches de- 
signed meet the heavy duty require- 
ments the machine tool industry. Fea- 
tures are illustrated breakdown 
the essential parts. Westinghouse Elec- 
tric Mfg. Co. 


CONTROL EQUIPMENT 6-24 


Up-to-date listing magnetically and 
manually controlled motor starters and 
controllers, heater units and overload re- 
lays, solderless connectors and other 
electrical control equipment including saf- 


cost obligation. Use this postpaid card. 


BUSINESS REPLY CARD 


Postage Stamp Necessary Mailed The United States 


WILL PAID BY— 


ELECTRICAL MANUFACTURING 
1250 SIXTH AVENUE 
NEW YORK, 


FIRST CLASS 

Permit No. 
(Sec. 
New York, 


ety switches, circuit breakers, multi- 
breakers. Tabulated data allowable 
current carrying capacities wires and 
conduit sizes, and motor amp. ratings. 
Trumbull Electric Mfg. Co. 


DIE STEEL 6-25 


Non-porous steel developed especially 
meet severe service conditions encounter- 
cold heading bolts, screws, rivets, 
nails, buttons and other small metal parts. 
Complete information the heat treat- 
ment this steel also included. Jessop 
Steel Co. 


ROLLER BEARINGS 6-26 


Rated capacities, dimensions and load- 
speed factors needle bearings, cam fol- 
lowers, heavy duty bearings, solid roller 
and standard duty type bearings. Sec- 
tions proper maintenance, typical 


mountings, seals and closures. Roller 
Bearing Co. America. 
RADIO PARTS 6-27 


Condensers, transformers, chokes, plug- 
coils, sockets, trimmers, padders and 
insulators for specification all types 
radio equipment, well equipment 
for ultra-high frequency, high frequency 
and broadcast receiving and transmitting. 
Hammarlund Mfg. Co., Inc. 


INSULATING 6-28 


Synthetic resin, black baking varnish pos- 
sessing characteristics the clear bak- 
ing type for form-wound and other types 
coils, completely wound stators and 
armatures. Specifications according 
Varnish Co. 


STAINLESS CLAD 6-29 


Welding and fabricating procedures 
well technical data pertaining 
stainless-clad steel which two-ply ma- 
terial having layer austenitic stain- 
less steel alloy inseparably bonded 
soft steel foundation layer cast-in- 
the-ingot process provide sheets and 
plates. Adaptable wide range 
applications including refrigerated cabi- 
nets, conveyors, bottle-washing machines, 
rotary dryers, etc. Ingersoll Steel Disc 
Div., Borg-Warner Corp. 


INFRA-RED 6-30 


Facts how and under what conditions 
infra-red radiation from incandescent 
lamp sources can utilized bake cer- 
tain finishes metal surfaces; what 
happens when too much heat applied; 
and the effect space, colors, materials, 
surfaces and air currents final results. 
Ault Wiborg Corp. 


DIELECTRICS 6-31 


Wide variety electrical insulating ma- 
terials for integration within the product, 
including fiber glass; insulating papers; 
asbestos, cotton and varnished tapes and 
sleeving mica; varnishes and paints; ex- 
truded plastic tubing, etc. Mitchell-Rand 
Insulation Co. 
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SOME EXAMPLES Special Motor Black Decker 


For Tank Type Vacuum Cleaner: This unit, 
specially designed Black Decker, includes 
two-stage turbine fan assembly integral 
part complete frame universal motor. 
Ratings H.P. 15,000 R.P.M. 


For Food Mixer: set matched parts 
for use where the motor housing integral 
part the machine. Worm gear cut shaft 
engages bakelite worm wheel, for exceptionally 


For Heavy Business Machines: specially 
designed governed series motor, combining the 
higher starting torque series wound motor 
with constant operating speed. Ratings 


527 


smooth, quiet, high speed operation. Rated 1/15 H.P. 1,750 R.P.M. Diameter, 


Length, 87%”. Diameter largest part, H.P. 10,000 R.P.M. Diameter, 274”. Overall length, not including shaft, 


Specially Designed Solve Special Problems 


Above are the solutions some motor problems 
which could not solved with standard, stock 
motors. These manufacturers needed motors 
special design, special job especially well. 
they came Black Decker—a motor manufac- 
turing organization with product engineering slant. 


Frankly, make stock motors. Our engineers 
work directly with engineering departments 
electrical manufacturers—developing special motors 
meet special problems—and helping design the 
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motors into the driven units way that makes 
for effective product appearance and high operating 
efficiency. 


you have product engineering problem, involv- 
ing fractional horsepower motor special design, 
remember that such problems are our specialized 
business. Write us, and member our product 
engineering staff will get touch with you once. 
Address: The Black Decker Electric Company, 
Kent, Ohio. 
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LOW SPEED, 


& 
RATINGS: 


gear reduction 


you need motor that... 


... because its low speeds can often eliminate the 
need for gears? 


compact, quiet, and will simplify assembly 
your machines? 


... has rapid acceleration and deceleration? 
... packs lot sales appeal? 


so, then try the low-speed G-E synchronous induc- 
tor motor. You'll like its simple, sturdy construc- 
tion—and the fact that needs oiling only infre- 
quently. 


Perhaps your device for this motor. 
you think so, submit details the nearest G-E 
for study our application engineers. this 
motor meets your needs will glad arrange 
for trial demonstration. General Electric Co., 


Schenectady, 
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FOR PUSH-PULL OPERATIONS 


(Continued from 43) 


solenoid available. This unit consists bobbin 
wound coil enclosed cylindrical drawn-steel case 
which has tight-fitting cover over the open end. 
heavy brass tube, which passes through the coil and 
securely fastened the cover, offers the least possible 
friction the plunger. latter usually short 
length, and made cold rolled stock for loose fit into 
the brass tubing. 

This solenoid may furnished with any type 
mounting bracket, spot welded the case any desired 
position, and available ranging from in. 
without switching arrangement, while for momentary 
duty, pull 114 can delivered from the small- 
est size and pull lb. from the largest size. 

choosing solenoid for specific application, the 
pull characteristic the load should known along 
with such factors the available voltage, frequency, 
length stroke, number operations per min. and the 
percentage time for complete cycle. Since the 
amount work obtained from solenoid constant, 
just important select unit which not too large 
select one which not too small. the 
number in-pounds work obtained not used 
overcoming the external resistance through the stroke 
the plunger, the unused portion dissipated the form 
heat and the solenoid frame, 
resulting operation, decrease mechanical 


OUBLE 

plunger 
solenoid (A) 
rated 110 
volts, 
cles, built 
operations 
simultaneous- 
ly. 
(B) 
ing from oz. 
114 con- 
tinuous duty, 
depending 
the length 
stroke. Unit 
(C), designed 
for ac. de. 
operation, has 
slotted piun- 
available with 
stroke length 
varying from 
in. 
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WIRE WOUND 
and 
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short 
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lesired 
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duty 
entary 
small- 
The Answer Many Bridge Circuit 
oke Never has there been such con- Thousands these units used wide 
form certed development electrical equip- equipment from voltmeter 
frame, ment requiring resistors for bridge pliers for sea coast duty geophysical 
hanical similar circuits where the call for instruments used tropical climates 
greater accuracy and lower temperature prove their dependability under the most 
(A) ments, pays ask IRC. IRC engineers 
110 were designed for such purposes. welcome the opportunity cooperate. 
are made standard tolerance are backed the world’s largest 
two order. They have extremely are based many 
nated against humidity and other atmos- 
pheric conditions. They are available Write for IRC Resistance Engineering 
the most complete line inductive Bulletin No. including both IRC 
non-inductive types, shapes, sizes and Cement Coated Power 
terminals the market today. Wire Wound Resistors. 
ngth 
MAXIMUM PROTECTION CLOSE TOLERANCES SMALLER SIZES 
This actual size view IRC Type Insulated Wire Wound 
de. Resistor compact, well-protected unit that can often used exacting 
has applications where space premium. Other Type sizes are 
piun- and 2-watts. Tolerances available close 2%. Some sizes and ranges 
can supplied even closer tolerances and matched pairs 1%. 
ble with 
length 
from 
in. 
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Your Part 

Material 


Machine Screw 


Sheet Metal Screw Size 
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BRIDGEPORT 
NEW PHOSPHOR BRONZE 


BRINGS LONG-LIFE SERVICE “STAMINA” 


SPRING-METAL PARTS... 


Bridgeport Phosphor Bronze versatile, corrosion-resist- 
ing spring metal...tough, resilient, durable, and rigidly 
“controlled” quality. gives remarkably dependable per- 
formance either under sustained stress delicate instrument 
adjustment and severe conditions weathering where ordinary 
materials deteriorate. 

better, more modern processing rigidly 
maintained laboratory standards that makes Bridgeport Phos- 
phor Bronze consistently “tops” quality...a more lively, 
uniform, fatigue-resistant spring metal that you can rely upon 
for high-standard volume production. 

Specify Bridgeport Phosphor Bronze and certify your cus- 


tomer satisfaction. 


ESTABLISHED 1865 BRIDGEPORT, 


may accomplished coning the end 
the plunger that the pull may increased 
without increasing the number ampere-turns. 


life and undue strain the connecting mechanism. 
Hence, the pull characteristic solenoid should coin- 
cide with that the load closely possible. 

Selection solenoid which will best fit applica- 
tion may facilitated the use tables pull values, 
furnished manufacturers. Since the pull 
solenoid varies with the square the voltage, often 
desirable select solenoid that will furnish the neces- 
sary pull push per cent normal voltage 
applications where voltage fluctuations are encountered. 
mechanical transmission used between the 
solenoid and the load, generally advisable design 
the linkages use the combination pull and 
stroke which gives the greatest energy output from the 
solenoid. 

Among the companies active the manufacture 
solenoids and including those furnishing material for this 
discussion are: Allen-Bradley, American Automatic 
Electric Sales, Dean Davis, Electric 
Controller Mfg., Electrical Coil Winding, Electricoil, 
General Electric, Guardian Electric Mfg., Magnetic 
Windings, National Acme, John Roebling’s Sons, 
Stearns Magnetic Mfg., Supreme Electric Products and 
Trombetta Solenoid. 


PLASTICS ARE IMPORTANT 


(Continued from 58) 


commercial plastics usually makes possible find 
one even several that will withstand what are ordi- 
narily considered the most corrosive liquid chemicals. 
Resistance oils, organic chemicals, waxes and fats, 
inorganic acids, and alkalies can obtained plastics. 
single plastic, however, excels contact with chem- 
has its own superior qualities. 

One application which illustrates this connection 
with electroplating barrels, 
hangers, and other parts are made polyvinyl resins 
withstand the oxidation and corrosion plating solutions. 
They neither conduct any current nor pick plate. 
addition, they must resilient with- 
stand the abrasion tumbling metal articles. Even 
under such stringent conditions, they have given long, 
trouble-free service life. 

additional application which indicates 
tance molded phenolic plastics various types 
solutions their use electrically heated permanent- 
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GLASS 


PROPERTY 
coin- High refractoriness 
atch hardness 
alues, 

often 

neces- 
age 
the 
High volume resist 


High 


low thermal expansion 


High dielectric strength 


Low dielectric constant 


ivity 


the 


ure 
this 
omatic 
tricoil, 
Sons, 
and 


VERYONE knows that glass has 
high compression strength; uni- 
form, permanent, alkali and acid resistant. May- 
missed something, but figure this 


BOROSILICATE STEATITE 


CELLULOSE 
ACETATE 


PHENOLIC 


4 2 


Bats 


Power Line Lightning Arrester Bodies 
Telephone Insulators Insulators 
Cyclotron Insulators Power Fuse Tubing 


Radio Insulators Automobile Fuse Tubing 


scorecard must include just about every other 

ordi- physical characteristic you yourself look for Fuse Plug Bodies 

micals. the insulator you buy. And any way you look Send for your free copy Electrical 

fats, our PYREX brand glass rates pretty high. Insulator” general technical bulletin); ask 

There’s not much more want tell you, Facts About frank book- 
except this: PYREX brand glass already about power line problems). Simply write 

nection tributing the electrical industry these ten Corning Glass Works, Insulation Division, 

important ways: Phillips St., Corning, New York. 

registered trade-mark and indicates Manufacture Corning Glass Works 

rex Insulators 
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lems with PILOT Motors 
Proved dependability and 
reasonable prices. Frac- 
tional H.P. ratings from 


Write TODAY for 
Bulletin 


SMITH CORP. 


there’s lot 
difference 


rectifiers 


But all B-L Rectifiers are de- 
signed and built one stand- 
ard highest quality. 


Whatever the application 


only natural think B-L 
Rectifiers leaders the field for many years. 


For all-around dependable service, the railroad, 
telephone, airplane, automobile and numerous other 
industries have been using compact, durable, eco- 
nomical, silent, trouble-free B-L Rectifiers. 


Complete information the B-L 
Rectifiers available request. Let 


Solve YOUR motor 


our engineers help you solve your 
problems. 


waving machines. The molded plastic parts, modern 
design and having surface that easy wash, with- 
stand all tendencies toward corrosion from the various 
wave-setting solutions. 

13. Strength. Despite the fact that all molded plas- 
tics are basically organic substances, some have attained 
remarkable strength. This should not, course, 
taken mean that molded parts can used for highly 
stressed members—for they not approach metals 
terms ultimate tensile strength; instead, they usually 
compare strength hard woods, ranging tensile 
strength from 3,000 12,000 per sq. in. This 
has precipitated their use parts requiring not only 
strength but shock-resistant properties. Some the 
plastic parts made possible this strength are arc- 
welding electrode holders and insulating bushings used 
around oil well drilling heads. insulation and 
resistance hard wear are necessary adjuncts both 
these parts, yet permanent insulation together with 
resistance stress was unobtainable except through 
plastics. 

14. Shock Resistance. Shock resistance another 
property obtainable plastics. The phenolics are pro- 
duced range impact-resistant types for use under 
varying service conditions. such one type 
phonograph pickup arm for lightweight crystal pickup 
are produced shock-resistant phenolic. Because 
this shock resistance, the arm will stand considerable 
abuse and hard knocks, and the same time provides 
all the other features plastics product which 
subject much handling, and which must have and 
retain pleasing appearance. 

15. Light Transmission. Most the commercial 
plastics can made transparent. Translucent lamp 
shades are made pastel colors urea-formaldehyde 
plastics. Vinyl copolymer and acrylic resins are formed 
into aircraft windows, and polystyrene used for 
applications, particularly for the indirect light- 
ing dials such aircraft instruments. Electric 
signs many types also employ plastics because their 
light-transmitting qualities and their resistance vibra- 
tion and shock. 

16. Electrical Insulating Characteristics. The 
benefits derived the electrical industry from the dielec- 
tric strength and electrical insulation characteristics 
plastics are too numerous mention. Much has been 
written the subject, many writers having made exten- 
sive tests dielectric properties under various conditions 
temperature and humidity. say here 
that among present-day plastics, one can found 
fulfill almost all insulating conditions except those wherein 


ECAUSE 

styrene 
light around corners 
quite evenly besides, 
these dial rims for 
instruments 
have been specified 

that plastic. 
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You give 
PORCELAIN INSULATION 


You can depend porcelain for 
these outstanding advantages the 
designing and producing electri- 
cally operated machines, appliances 
and equipment 


GOOD DIELECTRIC 
HIGH COMPRESSIVE STRENGTH 


SOFTENING TEMPERATURE 
OVER 2200 DEG. 


The dielectric strength porcelain tremendous 
normal operating conditions doesn’t break down 
under arcing, high heat, and thermal shock. Porcelain, 
furthermore practically limitless its resistance 


| 


PERMANENT 


destructive forces such rot, rust, corrosion and disin- 
tegration. And unaffected, too, most alkalies 
and acids. 

Investigate the various porcelain bodies available 
today each has inherent advantages, each meets spe- 
cific requirements efficiently, economically and de- 
pendably. Specify porcelain materials turned 
back rock for lasting protection. 


AND 
ACID RESISTANT 


FUME SHOCK RESISTANT 


SPONSORED THE FOLLOWING MEMBERS THE 


SPECIAL ELECTRICAL PORCELAIN SECTION 
NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION 


The Akron Porcelain Company The Manufacturing Co. Square Company 
The Colonial Insulator Company National Porcelain Company The Star Porcelain Company 
Porcelain Works, Inc. New Jersey Porcelain The Clay Products 
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MATCH THE INSULATION 
THE JOB HAND WITH MICA 


Y-26 HIGH HEAT MICA PLATE 
For TOASTERS and Other Appliances having 
Exposed Heating Elements. 

Y-27 HIGH HEAT MICA PLATE 


For FLAT IRONS WAFFLE IRONS and 
Appliances having Compressed Heating units. 


SUPER-NEMCOITE 


For ELECTRICAL EQUIP- 
MACHINERY. 


you use Mica Insulation 
any form and are not 
familiar with the complete 
Nemcoite Line send for 
this new catalog once. 
Naturally there’s obli- 
gation. Samples for speci- 
fied uses will also sent 


request. 


NEW ENGLAND MICA COMPANY 


INCORPORATED 
WALTHAM MASSACHUSETTS 


New York Detroit Chicago Minneapolis Cleveland St.Louis Pittsburgh 


SHALLCROSS— 


Rotary Selector Switches 


For permanent low contact 
resistance. Particularly de- 
signed for use with the 
Thermocouple and other 
instrument circuits. 


Made with a very superior 
switch 
known Has 
solid silver con- 
tacts and contact arms. 


The average contact re- 
sistance this switch 
0.00075 ohms less. 
Switches with more 
fewer contacts, with 
without stops, shorting 
non-shorting can fur- 
nished. 


Worth much more than ordinary switches 
because they last longer, are more accurate 


Write Switch Bulletin 


the insulation must withstand excessively high tempera- 
tures high amperage arcs. 

Four types plastics should mentioned particularly 
connection with insulators—heat-resistant phenolics, 
low-loss phenolics, plasticized copolymerized esters, 
and polystyrene. The use both the new extru- 
sion compounds for coating low-voltage wiring and the 
resin tapes, instead braidings, expanding daily. 
The use polystyrene, especially television work, 
also real benefit, this material stands alone terms 
its low power factor; high, stable dielectric strength; 
and exceptional moisture resistance. 

17. Current-Carrying Characteristics. Plastics 
are not usually considered current-carrying materials. 
proper compounding carbon with thermosetting 
plastics the binding material for carbon brush stock, 
however, they become integral part conductor. 


‘IZE, intricacy, finish, strength offer few 

obstacles the specification phenolics. 
The vacuum cleaner wheels, here shown, are 
graphite-impregnated for oil-free operation. 


The use plastics carbon brushes has made pos- 
sible prolong the service life brushes, make 
uniform product, and thus produce another highly 
desirable benefit. 

18. Light Weight. The weight home appliances, 
vacuum sweepers, table lamps, flashlights and multitudes 
other products has important bearing 
utility. How light weight plastics can 
trated their wide use aircraft. Because plastics 
afford strength combined with lightness weight, they 
offer still greater benefit. 

Lightness weight, strength, permanence form, and 
unusual adaptability almost all special conditions 
service well articles for general utility thus 
characterize molded plastic products. the very fact 
that plastic materials can obtained wide variety 
compositions suit special needs, they are adaptable 
more uses than perhaps any other material con- 
The benefits which have accrued from this 
high state development have been truly outstanding. 
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RING 


The brightest part General 
Plate Laminated Contacts this— 
you get silver contact performance 
for less than silver contact costs. 
For with General Plate Laminated 
Contacts, the actual 
face silver—solid silver. But this 
silver used only where the con- 
tact takes place. permanently 
metal—giving you contact with 
silver performance lower cost 
than solid silver contacts. 

Also important—General Plate’s 


for Contact Problem 


manufacturing process produces 
contacts that are not only more 
economical but better, more service- 
able, and easier install. The bond- 
ing process makes the silver contact 
surface harder and increases heat dis- 
sipation. The base metal, which 
the silver bonded, adds strength, 
more work ability, and makes spot 
welding soldering more practical. 

Look into the possibilities Gen- 
eral Plate Silver Laminated Con- 
tacts. General Plate can meet all 
specifications. 


Raw Materials Fabricated Parts 


General Plate furnishes raw laminated con- 
strips, coils and wire, buttons all types, 
well special contact units fabricated 
your designs. Write for quotations. 


General Plate Division 


Metals Controls Corporation 


Metalsand Controls Corporation Divisions manufacture the following products: Laminated solid 
precious metals, electrical contacts Solid and rolled plated precious metals all forms 


FOREST STREET, 
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Covers resistance range of 
1 ohm to 999,999 ohms, at 
voltages up to 1000 max. 


Each decade dissipates up 
to 225 watts. Greenohms 
(those superior wire-wound 
cemented-coated power re- 
sistors) are used through- 
out. Glass-insulated wiring. 


Six decade switches on slop- 
ing front panel, 
* 


ge current per decade: 

No. 1, 5 amp.; No. 2, 1.5 
amp.: No. 3,.Samp.; No 4, 
-15 amp.; No. 5, 0S amp.; 
No. 6, .005 amp. 

* 

Handsome frosted gray 
metal case. Etched black 
and aluminum panel. Dual 
binding posts for left- or 
right-hand duty. Grille at 
bottom and louvres at side 
and top for adequate venti- 
lation. Baffle plate protects 
switch mechanism. 


* 
13” long x 8%” deep x 
5%" high. 


Nation-Wide, 


MOLDING SERVICE 


lator sales offices key cities 
throughout 
Whether your molding prob- 
lem calls for injection 
compression, hot cold, 
from blueprint the final 
finishing,— you'll find 


cooperative service thorough 


Close collaboration 
maintained because 
the strategically lo- 
cated American Insu- 


country. 


and reliable. 


the right 
RESISTANCE 


From ‘‘The House Resistors’’ comes 
the very thing you electrical designers 
require speeding your work the 
Clarostat Power Resistor Decade Box. 
Just connect that new circuit. Turn 
the knobs. Presto! You have the precise 
resistance that works best. Read the 
exact ohmage off the dials. Because 
here’s power resistor any value from 
999,999 ohms, your finger tips! 
Write for descriptive literature. 


OFFICES 


FELT-SEALED FOR SERVICE 


(Continued from 76) 


With reference oil absorption properties, accom- 
panying graphic charts show clearly the relationship 
absorption density. The harder felts absorb less oil 
but have greater retaining and long life conveyong prop- 
erties. softer qualities lower density absorb more 
oil but not retain well, therefore, presaturated felts 
which are required provide lubrication for indefinite 
periods are selected from the firmly felted qualities that 
are generally available. 

Felt density is, course, based specific gravity 
and, order obtain full numerical value, en- 
larging factor 100 used follows: 


Percentage Density 100 Specific Gravity 
(S. Water 1.00) 
453.6 


Where 
Weight felt per sq. yd. 
sq. in. presser foot under load 
453.6 Conversion factor pounds grams 
1296 Conversion factor sq. yd. sq. in. 
16.3871 Weight grams cu. in. water 


Felt truly highly versatile material. can 
thick thin, hard soft, high low wool content, 
coarse fine. has very definite place the sealing 
field. render its most effective and valuable service, 
should, course, properly selected, specified and 
installed with the product. 


MOTOR—PRODUCT 


(Continued from 78) 


duty (rest periods considerably longer than operating 
periods.) The desired direction rotation, frequently 
taken with reference the commutator end, should 
stated before the motors are wound, because the brush 
displacement for the compensation armature reaction 
is, small series motor, provided for the connection 
the commutator and may not changed after the 
armature has been completed. motors, having 
commutators connected neutral are available but are 
less than uni-directional motors. Knowledge 
the nature the application motorized useful 
the motor manufacturer, sometimes enables him 
detect special conditions which not seem important 
the product designer from 
motorization. Motor design continually progressing 
and cannot safely given static viewpoint the 
specifier. New ideas make motors smaller, lighter, more 
adaptable. Improved methods make them more de- 
pendable, longer-lived, cheaper. this day the frac- 


tional horsepower motor, more than ever, 
pensable servant. 
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APPLIANCE WIRING 
AND 
CONTROL DEVICES 
VITALLY IMPORTANT 
YOUR PRODUCT 


G-E ANCHOR LOOP CONTACTS 
furnish just the right amount extra holding 
power...help appliance manufacturers pre- 
serve good will keeping their products 
operation. 

Shatterproof, too, G-E All-rubber Plugs are 
built for lifetime failure-free service. 
Vital connections are firmly molded tough, 
resilient rubber. 


WRITE BRIDGEPORT FOR INFORMATION 
For additional facts about G-E Cord Sets with Anchor Loop 
Plugs, write Section Q-1126, Appliance and Merchandise 


Department, General Electric Company, Bridgeport, Conn. 
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AUTELCO JR. Type 
13, rated 115 volts, 
cycles, A.C Min- 
imum operating volt- 
age 75. 


Correct design has made possible for AUTELCO JR. relays 
operate efficiently, with heavy contact pressures, voltages 
considerably under the actual rated voltage. Yet, they will 


carry the full voltage indefinitely without overheating, even 
when completely enclosed. 


That why you can depend AUTELCO JR. relays for con- 


tinuously reliable operation under wide range conditions. 


Write for detailed description. Address, American Automatic 
Electric Sales Company, 1033 Van Buren Street, Chicago. 


RELAY MAKERS SINCE 1898 


FLEXIBLE SHAFTS 


(Continued from 61) 


that shafts may constructed specially corrosion 
resistant materials for applications where this may 
necessary. 

Another condition more recently encountered that 
magnetic effect. This became factor the design 
tachometer drives for aircraft. Flexible shafts made 
from non-magnetic material are now available. For cer- 
tain electrical mechanisms, this may important. 

The elements noted and briefly described above are 
those referring the flexible shaft just 
important, however, give careful consideration 
design end fittings for the shafting other words 
the means connecting the shafting both the driven 
and drive ends. many cases failure has been found 
these members long before the fatigue life shaft 
had been reached. This subject alone too broad 
cover anything but the general observation that all 
installations one end the shaft should free move 
axially order avoid cramping binding due 
change length the shaft under torque bending. 

The selection the proper casing also important. 
great variety casings are available for different 
purposes, the simplest and least costly being the two 
four wire types wound from specially formed wires. 
Except where extreme flexibility required for use 
applications where the assembly whole 
moved flexed operation, the stiffer the more 
rigid types casings are usually preferred. They tend 
prevent damage the shaft guarding against 
bending critical radius. 

Flexible Shaft for Remote 
the factors considered differ appreciably from those 
which must considered for power applications. Shafts 
for remote control are more recent development and 
are used control mechanisms which may located 
remote position from the point which control 
desired. Through the use shafts this type control 
many mechanical electrical devices can easily 
obtained and either brought together common panel 
brought position convenient for operation. They 


Metal casing frequently specified 
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MANUFACTURER electrical products 
was having nightmares. 

dream that his two 500 K.W. 
rotary converters both broke down 
once, and he’d wake sweat, be- 
cause his plant had 750 D.C. motors de- 
pending those converters for current! 


Sure, the converters had been working 
okay for more than But sup- 
pose they gave the ghost now? The 
motors would useless! 

Besides, the plant was running hours 
day, seven days week defense 
orders! Production would stop; plant 
profits would out the window; and 
the cost would enormous. wonder 
the manufacturer had nightmares. 

what did do? 

the safe side, this manufac- 
turer insulated his converters, one after 
another, with Fiberglas Electrical Insu- 
lation get the higher safety factor 
Fiberglas provides! 

And that, Sir, the smartest kind 
preventive maintenance! 


THE NIGHTMARE THE 


TWO USELESS CONVERTERS 


Or, what’s all this about for preventive 


Perhaps have electrical equipment 
which has never been troublesome 
expensive because breakdowns. Even 
so, that equipment probably running 
extra hours now—on defense work. The 
danger downtime there; and one 
the best ways guard against 
insulate with Fiberglas. 

Rewinding your standard-size, Class 
motors with Fiberglas will give you 
the maximum safety factor! 


Get Fiberglas Motors 

intend buy new motors, spec- 
ify the Fiberglas-insulated lines made 
leading motor manufacturers. These 
motors can supplied smaller 
frames than present Class A-insulated 
motors the same H.P.! Yet they oper- 
ate safely the resulting approved higher 
temperatures, and still have sub- 
stantially higher safety factor! The cost 
little more some instances—no 
more others. 


Case history after case history shows 


how remarkably Fiberglas has outlasted 
other insulations cutting operating 
costs the toughest jobs! 


Where Saves 
Today, you'll find Fiberglas saving 
money equipment that works under 
conditions high temperature, mois- 
ture, corrosive fumes, dirt, and even 
many acids. That’s why many the best- 
known names industry use Fiberglas 
Electrical Insulation, and consider ex- 
cellent insurance against downtime. 

your own new equipment, and 
repair jobs, get the advantages Fiber- 
glas. Specify it! Owens-Corning Fiberglas 
Corporation, Toledo, Ohio. Canada: 
Fiberglas Canada, Ltd., Oshawa, Ontario. 


OWENS-CORNING 


FIBERGLAS* 


*T.M. Reg. U.S. Pat. Off. 


MFRS. AND REPAIRERS ELECTRICAL EQUIPMENT: Not only can Fiberglas Insulation give many electrical 


products higher safety factor, the case history above but Fiberglas may help you put other sales-pluses 


into your product! Investigate Fiberglas. Write for technical information. 
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copy this 
tool guide show- 
ing the complete 
Klein line, 
us send you one. 


YOUR production lines—no 
matter what the job—if calls 
for pliers—KLEINS can help you. 

the complete Klein line you will 
find many different kinds pliers spe- 
cifically suited for many different kinds 
jobs. Because the care with which 
they are made—because their su- 
perior design and construction, Klein 
pliers will help your workmen and aid 
your production 


ASK YOUR SUPPLIER 


Chicago, U.S.A. 


H AGO 


(A) power drive and (B) remote control 


flexible shafting. Both types here illustrated 
are 0.188 in. diam. but involve different con- 


struction and performance features. 


have been designed primarily provide control 
rotary movement but few cases rotary and push pull 
movement have been combined single shaft. 

The following factors should determined order 
intelligently select correct remote control shafts. 

Maximum torque required operate the mechanism 

both directions. 

Maximum torsional deflection acceptable between con- 

trol member and member being operated. 

Minimum radius which the shaft must operate. 

Magnetic effects. 

Corrosion effects. 

Temperature under which shaft must operate. 

accurate knowledge the torque required 
rotate the mechanism under consideration first im- 
portance. Maximum torque this case also may occur 
when starting due high static friction. 
obvious therefore that consideration should given 
design the mechanism reduce starting torque 
minimum avoid the necessity using much larger 
shafts than might necessary for operation. 

almost all applications flexible shafting for 


engagement recommended for one 
end power-drive application. The other 
Flexible shaft. B—Casing end-fitting. 
ing pin. D—Flexible casing. F—Flexible shaft 
end-fitting. shell machine frame. 
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Whether you have defense contract not—these are times 
rapid expansions, rush schedules and sudden changes. 
one can afford wait—and laminated plastic materia!s must 


delivered promised and right the first time! 


Mica Insulator Company are equipped fabricate 
Lamicoid for thousands applications the aircraft, 
radio, electrical, transportation, chemical and many other 
industries. Defense uses Lamicoid for the same 
properties that has made especially useful 
for long “non-defense” applications. 


Any part which must light weight, 


structurally strong, easy machine, 


resistant corrosive action well 


for the Same Reasons used 


for many applications 


excellent electrical insulator—is likely application for 
Lamicoid. available sheets, rods and tubes for fabri- 
cation your own plant—or completely finished parts 
and products. addition our own fabricating facilities, 
our experienced fabricators are located the principal in- 
dustrial centers give you prompt service and the finest 


precision work that modern equipment can produce. 


you will send your requirements, blue 
print the application you have mind—we 


will pleased quote prices. 


Mica Insulator Company 


200 Varick St., New York; 542 So. Dearborn 
1276 3rd St., Cleveland. Branches 
Birmingham, Boston, Cincinnati, Los Angeles, 
San Francisco, Seattle. Canada: Montreal, Toronto. 


ccur 
— 
for 


5996 Tabor Road 


Parts Like These 


One Two Seconds 


Like many other materials powdered metals lend 
themselves readily compressing. Finished 
products can completely ready for 
sintering, matter seconds. Production 
rates more per minute are usual for 
parts such copper motor brushes, porous bear- 
ings, contact points, etc. Rates several hun- 
dred per minute are often possible, depending 
the size the part, its form, material and pres- 
sure required and the machine used. 


With Stokes Automatic Presses, developed espe- 
cially for compressing powdered metals, in- 
tricate well simple parts are being pro- 
duced half bushings, thin rings, flanged 


bushings, Alnico magnets, iron radio cores, iron 
gears, etc. 


These parts are dense and uniform. 
made under identical conditions fill and pres- 
sure. Density accurately controlled, with pres- 
sure applied from top and bottom simultaneously 
separately may required. 


Stokes Presses for powder metallurgy are rugged. 
powerful, practical and productive the result 
many years research and development work 
with engineers this field. Built into them 
our more than years’ experience the manu- 
facture automatic press equipment for forming 
chemicals, explosives, pharmaceuticals, ceramics 
and other materials. 


will gladly consult with you. 


STOKES MACHINE COMPANY 


Representatives New York, Chicago, 
St. Louis, Cleveland, Detroit 
Pacific Coast Representative: 

Butcher Company, Inc. 
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STAD. 


Philadelphia, Pa. 


remote control, desirable obtain the lowest pos- 
sible degree lost motion between the control and the 
controlled element. Remote control shafts are course 
designed with this fact mind. They are designed 
provide low deflection under load for both directions 
rotation. The tabulation below compares deflections 
for typical 0.188 in. diam. remote control shaft with 
standard 0.188 in. diam. power drive shaft. 


Both Shafts 0.188 In. Diam. Remote Control Power Drive 
Construction: 


Torsional Deflection: 
Degrees per ft. shaft, 
pound-inch load 
winding direction 
outer 3.3 deg. deg. 
unwinding direction 
outer layer...... 3.3 deg. 31.6 deg. 


Note the deflection 3.3 deg. for the winding well 
the unwinding direction the remote control shaft 
compared the deflection for the power shaft under 
the same load. 

Low deflection between the control and controlled 
element can obtained using large diameter shafts. 
This course increases cost the installation and flexi- 
bility ability operate small radius will sacri- 
ficed. some cases has been found more economical 
use gearing with smaller shafts reduce the torque 
load the shaft. many cases, however, may 
possible avoid the use larger diameter shafts 
perhaps even gearing careful attention given the 
selection the proper casing and anchoring the casing 
prevent helixing under torque. This factor which 
has many times been overlooked remote control instal- 
lations. the shaft and casing will add mate- 
rially the over-all deflection between the control end 
and the controlled element. 

test made illustrate this point, one end the 
shaft was fixed, the other end attached graduated 
control dial which torque was applied. The deflection 
curves show the increase with torque load when operated 
pounds. inch-pounds the direction rotation was 
reversed until the torque applied was reduced zero. 
Gradually increasing torque was then applied 
counter clockwise direction total inch-pounds 
which point was again reversed and torque reduced 
zero. The dash line which substantially straight shows 
the deflection curve typical 0.150 in. diam. remote 
control type shaft when operated straight condition 
and represents the normal deflection the shaft under 
load. The solid line typical deflection curve for the 
same shaft when operated rigidly properly sup- 
ported casing 0.170 in. I.D. arranged installed 
condition. 

will noted that, reproduced accompany- 
ing figure, both curves pass through zero and that the 
deflection the shaft the casing rigidly held deviates 
only slightly from the normal deflection the shaft 
itself. The dot-dash line shows the deflection the 
same shaft the same casing when the casing unsup- 
ported free move and follow the helix introduced 
into the shaft the applied torque. this case the 
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“TOPHET 


WHY ELIMINATED 
WITH THESE METHOD” 


TUNGSTEN CONTACTS! 


Microscopic examination ordinary tungsten contact 
would show jagged, uneven plus gatherings 

minute particles tungsten. That why electrical spark, 

oxidizing these particles, causes almost certain pitting. 


Heretofore this hazard has been overcome expensive 
polishing operation. Now, new method, Cleveland Tung- 
sten has perfected the surfaced tungsten con- 
tacts without extra cost users. Wider adaptation 
tungsten contacts now permitted machines, appliances and 
equipment because the extra efficiency and economy 
achieved through the Cleveland Tungsten process 


will pleased submit quotation your specifications 
send samples our nearest standards without obligation. 


TUNGSTEN 


MEECH AVE., CLEVELAND, OHIO 
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Pulp Products Department 


VIRGINIA PULP PAPER COMPANY 
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your 
deliveries 
CMP 


the past our advertising has featured 
quick shipments CMP strip regular 
carbon and spring steel analyses and tem- 
pers, variety finishes and sizes. Now 
must “change our tune.” Conditions 
have changed rapidly faster than most 
anticipated. 


are still making quick shipments 
orders for the defense industries. The 
necessity providing first for this class 
business means that sometimes are not 
able make the prompt delivery our regu- 
lar customers have learned depend 
the past. have increased our capacity 
various departments and are building 
additional equipment further increase 
and speed production. This helping, and 
will continue help care for the current 
needs our good friends and customers. 
Although some delays will occur, expect 
fulfill all our obligations. 


Regardless pressure for tonnage, are 
not lowering any degree the high stand- 
ards quality always identified with CMP 
Cold Rolled Steel. Our job continue 
supplying what can the usual CMP 
strip that has aided production and lowered 
costs for many prominent manufacturers 
who are now relying this Precision strip 
their defense contract work. 


THE COLD METAL 
PROCESS CO. 


YOUNGSTOWN OHIO 
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plot torque-deflection gives hysteresis curve with 
appreciable area compared with the hysteresis curve 
when the casing rigidly held. 

the latter case, two effects are noted: 

torque applied, the deflection any load 
appreciably greater than the normal deflection 
the shaft. 

When direction rotation control dial reversed 
and torque reduced zero, the deflection 
not reduced zero. 

This latter effect due the fact that the casing has 
been deflected laterally and does not return its orig- 
inal form when the lateral stresses caused helixing 
the shaft are removed. The magnitude this effect 
depends upon the internal friction lack elasticity 
the casing. The lack definiteness control and indi- 
cation control dial, when this condition exaggerated, 
can appreciated. 

The ideal casing for remote control application 
would course rigid metal tube with minimum 
clearance between the shaft and casing. Since not 
practical use metal tubing most applications, 
recommended that the stiffest type casing available 
used and that sufficiently well supported avoid 
this condition. most cases desirable anchor the 
casing more than one point and select the positions 
carefully. 

important determine the minimum radius 
which the remote control shaft operated although 
not from the standpoint fatigue life the case 
power shafts. Remote control shafts are usually some- 
what stiffer transversely than power shafts and must 
capable being bent into the required operating radius 
without putting permanent set the shaft. can 
appreciated that the effect controls, particularly those 
which are more less sensitive will quite unsatisfac- 
tory kink whip exists the shaft. torque 
rotate through complete cycle 360 deg. will vary 
considerably when shaft kinked. Torque rotate 
the shaft also increases the radius operation 
decreased due increase internal friction. 

Fatigue life generally not important factor 
remote control shafts but the number cycles through 
which the shaft operated normal use high 
over period time, some consideration this factor 
may necessary. 

Magnetic effects are important some electrical ap- 
plications and should considered when shafts are used 
applications this type. Shafts and casings are now 
available made various non-magnetic materials. 

The corrosion factor more frequently problem 
remote control shafts than power drives. The shafts 
may required operate mechanisms 
vapors and some conditions such operating oven 
controls and electrical heating devices they are often 
required operate elevated temperatures. Shafts and 
casings constructed special materials are now available 
for applications which such conditions are encountered. 

will noted that very clear cut line has been 
drawn between flexible shafts for power transmission and 

for remote control. emphasize this point may help 
avoid The safe procedure for the engi- 
neer select shafts specifically designed for the type 
remote control power application under consideration. 
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Varnished 


BECAUSE their added dielectric, insulation resistance and physical 
strength, Acme Varnished Cambrics have that factor safety which 
must present dependable insulation. They are made selected 
cotton treated under accurate thermal with purest vegetable 
oil varnishes special’ Acme, time-tested formula. Maximum tensile 
and tearing strength, extreme toughness and uniform thickness are 
outstanding qualities. 


rolls tapes, black yellow, all finishes. Samples request, 


Aeme Wire 


THE ACME WIRE CO. PRODUCTS 
NEW HAVEN, CONN. 


temperatures SAFELY and 


ELECTRIC COMPANY, ST. LOUIS 
Interior View D.C. Move- Representatives Principal Cities 

ment bearing supports, and 
provides correct scale readings. 


every phase manufacture, Triplett exercises rigid control over the 
quality every part. instrument manufacture, for example, heat- 
treating magnets the Triplett way, plus careful aging, insures perma- 
nency. Following heat-treating, processing special electric hammers 
insures initial uniformity and freedom against change. Triplett instru- 
ments have perfect alignment magnetically and mechanically, with the 
result that scale readings are linear and free from “curve That 
why Triplett have been recognized internationally for 
their precision, long life, and prices. That why more 
and more people are standardizing Triplett instruments, because 


Write for Catalog Section 316 Harmon Avenue 
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DIELECTRIC 
BALDOR cives ropay 
ball-bearing motor 
VARNISHED INSULATIONS—MAGNET WIRE—COILS cooling system. 


Heat 


STA-WARM FEATURES WILL 
HEATING COMPOUNDS 


for instance 


Fluorescent Reactor and Ballast 
Assemblers— 


are using 100 150 gal. rectangular 
Sta-Warms illustrated. entire drum 
pitch, with steel covering removed, 
the morning it's ready for use, thoroughly 
melted, correctly and evealy heated through 
Sta-Warm's application the features 
listed above. 


This but one numerous built 
square round, deep shallow—floor, 
bench overhead models—steel, copper, 
Monel, glass lined tanks—in 
qt. 150 gal. sizes—for any the 
materials listed, plus many more. 
complete line applicators, heated hoses, 
heated gate valves for conveying and dis- 

Investigate what have offer 


writing for free engineering assistance and 
data today. 


STA-WARM ELECTRIC CO. 
565 Chestnut St., Ravenna, Ohio 


for 


Compounds 


Commercial Television Begins July 


Inauguration commercial television service July has been 
authorized the Federal Communications Commission. This 
action followed public hearings during the latter part March 
which standards proposed the National Television System Com- 
mittee, well rules and regulations submitted that time, 
were substantially adopted, thus fulfilling the promise 
last year that soon the engineers were prepared 
approve any single system, the commission would consider full 
standardization. 

The standards fix the line and frame frequencies 525 and 
respectively, the 525 lines providing for greater detail 
pictures transmitted than the 441 lines advocated year ago. This 
change will helpful view the trend larger screens 
current receivers. Fifteen hours weekly has been fixed the 
commission reasonable minimum for program service, and 
has limited ownership three stations under the same control. 
the plea that more than the lower channels the present 
television band are needed for adequate development commer- 
cial service, the commission making the upper channels like- 
wise available. 


G-E Research Facilities for Defense 


Extensive research and development facilities the General Elec- 
tric Co., normally concerned with radio and television receivers 
and electronic tubes, will devoted largely vital defense pro- 
duction, effective immediately, according announcement made 
President Charles Wilson. The offer, made voluntarily 
Secretary the Navy Frank Knox and Admirals Stark and 
Bowen, involves the transfer personnel and facilities from 
work commercial equipment new radio and electronic appa- 
ratus urgently needed the government all branches the 
armed services. While this action will not affect the radio receiver 
models for 1941-42 which are now designed and production, 
will undoubtedly mean standardization fewer models and 
minimum changes for the duration the defense period. 

Summarizing the progress defense production, Mr. Wilson 
recent broadcast cited the activity his own company 
example, asserting that per cent General produc- 
tion was now devoted defense and that output was increasing 
daily. stated that equipment for navy propulsion, airplanes, 
radio and other defense items ahead schedule. 


Metal Situation Defense Program 


Voluntary, formal agreements have been made the radio manu- 
facturing industry, under the sponsorship the Radio Manufac- 
turers Assn., sharply curtail the use aluminum and other vital 
defense metals the production radio sets. has been esti- 
mated that this action the use aluminum alone for projected 
civilian products will reduced per cent. recent New 
York industry meeting, the following agreements were unanimously 
approved: (1) that the use aluminum the manufacture 
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URING 


make springs from every type wire 
and including three-eighths diame- 
ter. pledge rigid adherence your 
specification. our quotation your 
next job. 


60-DAY SALES TEST 
PROVES THE SALABILITY 
PLASTIC PRODUCTS 


Within days after its introduction, 
the entire year's production 
meter was completely sold 
good example the sales ability 
plastics can offer industry. 


> 


The entire base, housing and cap 
correction table the hydrometer 
were molded Bakelite improve 
its structure, showmanship and sales 
ability. The plastic parts are im- 
pervious oil, grease, acid and dirt 
factors that may value you 
planning your products. 


When considering re-design, consider 
plastics. 


Injection and Compression Molders Plastic Materials 


CHICAGO MOLDED PRODUCTS CORP. 
1024 NO. KOLMAR AVE. CHICAGO, ILL. 
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TYPE 


construction and many other ap- 
plications where government and 
similar specifications must met. 
wide variety finishes, and 
terminal arrangements are avail- 


able. Also the transformers can 
mounted either with terminals 
top below the chassis. 
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have worked together, you and 
then you will take word for 
that “Pencil” is, his way, just 
good tracing cloth am. don't 
ask you take word for it. All 
want have you give “Pencil” 
fair trial. you don’t know me, then 
all can say ought get ac- 
quainted. Just write for some samples 
ask your dealer. First there was 
Micro-Weave Tracing Cloth that 
was me, “Ink”. Now there are two 
and Micro- 
Weave and good even though 
say ourselves. 


Send for generous size 
samples ask your dealer. 


THE HOLLISTON MILLS, Inc. 


Norwood, Mass. 


BOSTON NEW YORK PHILADELPHIA 
CHICAGO ST. LOUIS RICHMOND 


radio sets restricted material for foil the manufacture 
capacitors, and rotors variable condensers. Aluminum substi- 
tutes will used for coil and condenser cans, tube shields, etc., 
when present aluminum supplies for such numerous radio com- 
ponents are exhausted; (2) that set manufacturers will immediately 
begin use variable condensers having steel stators (instead 
aluminum), and and after June will receive and use only con- 
densers having stators processed steel; (3) that set and speaker 
manufacturers will discontinue purchase aluminum nickel 
for permanent magnets sets for domestic and export sale other 
than battery, portable and farm sets that operate 
and 3-power portable and farm sets. This involves dras- 
tic reduction types and models small radio sets using perma- 
nent magnet speakers containing these metals. 

Undertaking broad program help its customers through the 
present tight nickel situation, the management the International 
Nickel Co. Canada, Ltd. has offered the services its tech- 
nical staff endeavoring find adequate substitutes for nickel- 
bearing products, not limited regard competitive factors. 
the same time has been revealed that the company’s current 
monthly output per cent ahead last year, three times the 
rate 1929 and four times the peak rate the last war. 

Shortage aluminum has induced household appliance manufac- 
turers turn such substitutes heat-resistant glass, plastics, china 
and cast iron. Tin and other common metals, highly polished, are 
being used electric toasters and waffle irons fill surfaces 
formerly aluminum, nickel chrome plate. 


Energy Output Mounts 


Production electricity the electric light and power industry 
for the week ended May was 2,791,609,000 kw.-hr. compared 
with 2,734,460,000 kw.-hr. the previous week, per cent, 
and 2,387,566,000 kw.-hr. the comparable week 1940, gain 
16.9 per cent, according the Edison Electric Institute. 
the four weeks ended May total output amounted 10,978,- 
225,000 kw.-hr. compared with 9,592,978,000 kw.-hr. the cor- 
responding period last year, 14.4 per cent. 


Product Sales Rise Record Levels 


Vacuum Cleaners. March industry sales increased 25.5 
per cent over the same month last year, totaling 224,329 units 


MEETINGS AHEAD 

June 2-5. Edison Electric Institute. Annual con- 
vention, Buffalo, Bennion, 420 Lexington 
Ave., New York, 

June 9-12. American Electroplaters’ Society. An- 
nual convention, Boston, Mass. Kennedy, 
Oak Grove Ave., Springfield, Mass. 

June Manufacturers Association. 
Annual convention and Radio Parts National Trade Show, 
Chicago, Ill. Bond Geddes, 1317 N.W., Wash- 
ington, 

June 12-13. Institute Cooking and Heating Ap- 
pliance Manufacturers, Inc. Mid-year meeting, Cin- 
cinnati, Ohio. Robert Frazier, Shoreham Hotel, Wash- 
ington, 

June 16-20. American Institute Electrical En- 
gineers. Summer convention, Toronto, Ontario, Canada. 

June 16-20. American Society Heating and 
Ventilating Engineers. Summer meeting, San Fran- 
cisco, Cal. Hutchinson, Madison Ave., New 
York, 

June 16-20. American Society Mechanical En- 
gineers. Semi-annual meeting, Kansas City, Mo. 

June 23-27. American Society for Testing Mate- 
rials. Annual meeting and exhibit testing apparatus 
and related equipment, Chicago, Warwick, 260 
Broad St., Philadelphia, Pa. 
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AUBURN 
BUTTON 
WORKS 


BARCOL 


SHADED-POLE INDUCTION 


MOTORS 


world famous chef ever watched the 
making his favorite dish with greater care 
than this Auburn molder watches the forming 
your plastic part. 


This molder, whom has been handed the 
heritage Auburn's years molding 
experience, knows the recipe for 
plastic molding. knows the need for 


utmost care using the exact quantities plastic powder that when tons pressure 
drive the molds together, each part the mold receives just the right amount material 
make your part strong and rigid. 


These are the things that Auburn experience means. 


These are the ways Auburn skill 


can cut your molded plastic bill while assuring you better molded plastic part. 


1876-1941 
Years Molding Experience 


“THE EXTRAS YOUR MONEY BUYS 


New Musical Effects 
with the DeARMOND TREMOLO 


ingenious mechanism this 
little unit enables musician 
produce beautiful and accurate- 
controllable tremolo effect. The 
heart the device glass bot- 
tle which shaken the Barcol 
Motor through pulley and cone 
drive. The position the pulley 
the cone determines the speed 
the tremolo and the amplitude 
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governed separate control. 
Any instrument with electrical 
pick-up may plugged into the 
DeArmond Control. This 
unusual and interesting example 
the many different ways 
which Barcol Motors are used. 
Literature giving full data 
sizes and types Barcol Motors 
will sent promptly request. 


COMPANY 


MERCOID CONTROLS 


Designed automatically 
electrically equipment 
with tem- 


level mechanical 


They are generally employed for the control 
motor driven heating, air conditioning refrig- 
eration equipment; electric space tank heaters, 
and for numerous other industrial applications. 


WELL KNOWN MERCOID SWITCH 


Available different 
types. These mercury 
contact switches are not 
affected dust, dirt 
corrosion. There 
open arcing, pitting 
sticking 
They operate indefinitely without deterioration. 
Mercoid switches are recommended wherever 
dependable service essential requirement. 


Send for Complete Catalog No. 100ME, containing complete information 


THE MERCOID CORPORATION 4201 BELMONT AVE., CHICAGO, ILLINOIS 
Please send Catalog No. 100ME. 


Name 


Address 
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1942? 


MACHINE TIME 


Sure—your purchasing department has you covered 
for year so... but the demand for greater output 
surges and the need for materials, men and machines 
can grow acute another twelve months say, 
June— 1942. 

your machines and products now employ mechan- 
ical controls, you’re probably wasting precious material, 
machine time and man-hours. (Area above.) But, 
you AVOID this costly waste when you use... 


GUARDIAN 


Yes, it’s true! small, single unit 


complete control assembly can INTERLOCKING CONTROLS 
shrink (Area “a above) your ma- RADIO CONTROLS 
terial, machine and labor require- 

ments overnight! LIQUID LEVEL 
Look ahead think what these 
savings can mean now and the COMMUNICATIONS 
future, with Relays Guardian TIMING CONTROLS 
doing triple-thrifty job every day, 

week and besides, you STEPPING RELAYS 
replace the friction, wear and dissi- U.S. GOVERNMENT 
pated action mechanical con- SPECIFIED CONTROLS 
trivances with smooth, dependable CONTACT SWITCHES 


performance. 


YOU CAN SWITCH Guardian 


Electric Controls quickly easily 
Without re-planning your prod- SOLENOIDS 
uct more than few details. For DELAYED ACTION 
Guardian has already spent thou- 
sands hours developing *7,146 
different standardized control parts 
for quick assembly into the very 
control you need. 


WRITE GUARDIAN concern- 


ing your control problem now. 
Or, simply ASK send our new Series BK—16 Relay. Built 


Specific Recommendations. Write *Inventory Count Jon. 


GUARDIAN ELECTRIC 


COUNTING UNITS 
REMOTE CONTROLS 


1627 West Walnut Street Chicago, 
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compared with and were 36.7 per cent over 
sales 163,998. Sales for the first quarter this year aggregated 
535,912 against 444,024 the like period last year, according 
the Vacuum Cleaner Manufacturers Assn., 20.7 per cent. 

Refrigerators. Domestic household units sold during March 
amounted 393,425 compared with 277,379 March 1940 and 
333,335 February, respective gains 41.8 and per cent. 
Sales for the first three months this year totaled 1,076,661 com- 
pared with 756,957 the corresponding period last year, accord- 
ing Nema, gain 42.2 per cent. 

Electric Ranges. Sales March reached 61,647 units, 55.5 
per cent above March last year when 39,643 were sold and 15.2 
per cent over February sales which totaled 51,790 reported 
Nema. Sales billed for the first three months reached 163,953 
compared with 109,036 the like period last year. Gain 
50.3 per cent. 

Mechanical Stokers. Factory sales mechanical stokers 
reported the Department Commerce for March amounted 
9,925, 122.8 per cent from, 4,453 March 1940 ard 
77.7 per cent from 5,585 February this year. Total sales 
for the first three months this year aggregated against 
12,380 last year, gain 69.7 per cent. 

Washing Machines. March shipments totaled 191,325 
compared with 149,730 March last year and 155,546 Feb- 
ruary, respective gains 27.7 and per cent. According 
the American Washer and Manufacturers Assn. shipments 
amounted 480,282 the first three months this year while 
last figure was 411,276, 16.7 per cent. 

Ironers. 17,166 ironers were shipped during 
March compared with 12,048 March 1940, increase 42.5 
per cent, and 20,492 February, down 16.1 per cent. Three 
months’ shipments amounted 58,444, 79.1 per cent above last 
32,604. 


Higher Wages for Employees 


Salaried employees the General Electric Co., totaling over 
20,000, who receive and including $4,000 year have been 
granted increase per week, retroactive April 
Simultaneously, President Charles Wilson’s announcement also 
stated that the company’s cost living adjustment plan, opera- 
tion since 1936, has been discontinued. However, the current 
cost living adjustment per cent will incorporated the 
salary rate hourly earned rate computed normal 40-hr. 
week basis all employees who have been participating under 
the plan. joint statement issued Burrows, vice pres- 
ident the company, and Julius Emspak, secretary-treasurer 
the United Electrical Radio and Machine Workers America, 
has announced that result negotiations between the union 
and the company flat per hour wage increase has been 
agreed upon for approximately 80,000 shop workers, retroactive 
April and additional per cent bonus for second shift em- 
ployees which became effective April 28. addition, payment 
will made double time for Sundays and observed holidays, 
instead time and one-half heretofore, except where manufac- 
turing processes require continuous operation. 

Suspending its 18-year-old employee savings plan, the General 
Electric Co. has put into effect defense savings plan encourage 
employees the purchase United States savings bonds. Under 
the new plan G-E employees may authorize the company make 
deductions from their earnings for the purchase series 
bonds weekly, semi-monthly monthly installment plan 
basis. 

General wage increase approximately per cent, affecting 
4,000 hourly employees the six plants the Hygrade Syl- 
vania Corp., has been announced that organization. 

Plant employees the Timken Roller Bearing Co. have 
been granted increase hour, retroactive April 
and raises per cent were given all salaried em- 
ployees earning under $500 month. Increases will total about 
$2,500,000 yearly. 

National Malleable Steel Castings Co. has granted 
hour general wage increase employees its Cleveland 
plant, affecting about 1,400 employees. 

Strike threat the Ex-Cell-O Corp. has been averted 
hour wage increase all employees who had not received 
increase since March 

Stewart-Warner Corp. has announced bonus one 
salary, paid June 30, weekly and hourly em- 
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USED WHERE QUALITY NECESSITY 


Leading manufacturers precision equipment specify PINCOR 
Motors. Particularly recommended for radio band-switching and antenna 
reels, for the operation aircraft landing flaps and other equipment, 
PINCOR Motors may furnished for vast variety other special pur- 
poses. Write wire your requirements. PINCOR engineers are your 

Other PINCOR Products: Rotary Converters, Dynamotors, Motor- 
Generators, Gas-Electric Plants, and Centrifugal Pumps. 


USE 


CHACE 


HIGH-TEMPERATURE 


Nothing short the best would meet the 
demands Perfex Corporation engi- 
neers when designing this new, twin 
thermostat, for day-night temperature 
control. So, like other notable manu- 
facturers the temperature control 
field, they too chose that never failing 
Chace Thermostatic Bimetal for the 
responsive elements their control. For products demanding 
automatic action predetermined temperature, specify 


Chace High-Temperature Thermostatic Bimetal. 


Detroit 
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Large High Quality... 
Shipment Principal products include— 


Alloy Steels,Tool Steel, Hot Rolled Bars, Hoops and 
Bands, Beams and Heavy Structurals, Channels, Angles, Tees and 
Zees, Plates, Sheets, Cold Finished Shafting and Screw Stock, Strip 
Steel, Flat Wire, Boiler Tubes and Fittings, Mechanical Tubing, 
Rivets, Bolts, Nuts, Washers, etc. Write for Stock List. Joseph 
Son, Inc. Plantsat: Chicago, Cincin- 
nati, Detroit, Cleveland, Buffalo, Boston, Philadelphia, Jersey City. 


Gear ecialties 


D.P. 


SPURS RACKS 


SPIRALS RATCHETS 


BEVELS WORM 


GEARING 


—such these, and numerous others, are the 
logical product skilled organization with 
deft ‘feel’ for precise work. Note the Com- 
bination Worm-gear, rotating Gear one 
side and Worm the opposite side. 


Made order only—No Stock—No Catalog 


2650 Medill Ave. 


Phone Humboldt 3482 
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HOW 
IMPROVE 


YOUR PRODUCT 


WITH UNIVERSAL PORCELAIN 


The weakest detail often prejudices sales. let your 
product market with insulator troubles. Regardless 
how intricate complicated your insulator assembly 
must be,— the chances are your favor that Universal 
can help you. Universal porcelain insula- 
tors can held close dimension tolerances. Quality 
products need such accuracy for high performance. Send 


specifications, blue print sample for suggestions and 
estimate. 


THE UNIVERSAL CLAY Co. 


1540 EAST FIRST ST. SANDUSKY, OHIO 


RUGGED 


RELAY 


IMPROVES 
EQUIPMENT 
PERFORMANCE 


For manufacturers electrical products and equipment 
who require accuracy and dependability under all con- 
ditions, this H-B relay offers performance plus. Approved 
the Re-examination Service Underwriters Laboratories, 
Inc. Bulletin its many features sent request. 


ployees who have record least one uninterrupted 
service. Those who have been with the corporation less than 
year without interruption will receive proportionate payments. 


Tool Output New Peak 


Reaching new high, machine tool shipments for March 
have been estimated $57,400,000 the National Machine 
Tool Builders’ Assn., per cent above the March 1940 total 
$29,000,000 and 6.3 per cent higher than the $54,000,000 figure 
for February Despite the increase production, orders 
are flowing even faster rate that backlogs continue 
grow larger. many instances companies making machine tools 
most urgently needed for defense have banks unfilled orders 
extending into 1942. 

Anticipated requirements for machine tools 1942 are likely 
exceed the industry’s output this year, which expected 
amount $750 million, declared Mason Britton, chief the 
tools section the OPM, the spring meeting the National 
Machine Tool Builders Assn. indicated that increased physi- 
cal capacity for producing machine tools will needed some 
spots and encouraged more subcontracting. 


Urgent Need For Wire And Cable Reels 


Acting avoid serious shortage reels, spools and cases used 
shipping wire and cable, the makers such insulated conductors 
are requesting all purchasers return the empty containers imme- 
diately that they may restored active service. Although 
wire and cable manufacturers are buying and making containers 
fast possible, new ones are not available adequate volume 
for the urgent requirements defense. Thus, cooperation the 
part purchasers wire and cable will aid expediting ship- 
ments such material defense projects and will conserve time, 
materials and labor needed for manufacturing new containers. 


Nema Holds Spring Conference 


Well attended company representatives, the annual spring con- 
ference the National Electrical Manufacturers Assn. was held 
Hot Springs, Va., May 12-16. accordance with established 
Nema policy the business sessions committees, sections, groups 
and divisions were all closed meetings. usual, there was time 
for play well time for work and informal pictures taken 
during the meeting are reproduced pages 70-71 this issue. 


Electrical Goods Orders Surge Upward 


ORDERS BOOKED EACH QUARTER 
ELECTRICAL MANUFACTURERS 


TOTAL DOLLAR VALUE 


1932 1933 1934 1935 1936 1937 1938 1939 1940 


Sweeping 
new high, value 
new orders 
electrical 
goods booked 
with 
ing) during the 
first three 
months 1941 
$554,115,468. 
Thisisthelargest 
ever recorded, 
comparable sta- 
tistics issued 
the Bureau 
the Census 
and exceeded 
bookings 
the last three 
months 1940 
7.6 percent, 
and those for 
the first quarter 
last year 
132 per cent. 
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Write for 
Your Copy... 


the combined manual and catalog motor 
capacitors. Just the practical data you motor 
capacitors—diagrams, charts, formulae, p/us complete 
handy listings all standard capacitor-start motors 
and their capacitor requirements. Handy cross-index 
Aerovox capacitors and motor manufacturers’ part 
numbers. Write for your copy. Submit that 
motor-capacitor problem for our engineering collabora- 
tion. 


NEW BEDFORD. MASS. 


CANADA: AEROVOX CANADA. Limited Hamilton Ont. 


Pencil 


look simple but not! Long, double 
slots thin-gauge metal tubes are difficult keep 
accurate and clean. anchoring these tubes 
without expanding the threaded barrel calls for 
extreme skill. One many examples the intri- 
cate jobs done the Peck plant. 


Free 
Treatise 
Springs 


Write your letter 
head and will send 
you free valuable tech- 
nical article springs, 
also useful catalog 
screw machine parts. 


PECK SPRINGS 
AND SCREW MACHINE PARTS 


The Peck Spring Co., Grove Ave., Plainville, 
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MATERIALS 


LOW AND HIGH TENSION 


ELMET Contact Metals are noted for 
Great stability under influence arc. 
Very little burning and pitting. 

Negligible bead formation. 

tendency weld stick. 

Favorable electrical and thermal properties. 
Many times longer life than copper and silver. 
Ease brazing the contact bodies. 
Permanency shape. 

Constant contact resistance. 

ELMET Contact Metals are made under the follow- 
ing Letters Patents: 

2,030,229 2,096,924 


2,116,252 2,119,965 
2,172,548 2,179,960 


2,148,040 
2,170,431 
2,218,073 


LET KNOW YOUR CONTACT PROBLEMS 


MACHINERY CORPORATION 
YORK, 


“a 
\ 7 
con- 
held 
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time 
taken 
issue. 
AMERICAN ELECTRO 
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UTOMATIC ELECTRIC 
prefers 
IRVINGTON INSULATION 


The Automatic Electric Company 
states that Irvington Varnished 
Cambric Cloth and Irvington Var- 
nished Red Rope Paper are used for 
moisture proof insulation, protec- 
tion against corrosion and electrol- 
ysis and improve the appear- 
ance their relays. 


Irvington varnishes used the manufacture 
varnished cambrics and papers are especially 
developed for the purpose and continuously 
improved meet the latest technical require- 
ments for modern insulations. 


Irvington VARNISHED CAMBRIC TAPE AND 
PAPER comply with the and 
have made them unsurpassed for commercial 
insulation use. Due their pliability and 
smoothness finish, they are adapted 


every requirement hand machine 
application. 


Samples for your own test will forwarded 
request. Write Irvington Varnish Insulator 
Department 56. 


PLANTS IRVINGTON, and HAMILTON, ONT., CAN. 


Representatives Principal Cities 
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IRVINGTON VARNISH 
INSULATOR 
IRVINGTON, NEW JERSEY, U.S.A. 


New Plants, Expansions 


Monsanto Chemical Co.’s plastics division has opened large 
new plant Springfield, Mass. for the production phenol- 
formaldehyde resins and molding compounds, widely used 
replacement strategic metals needed the defense program. 


This added capacity makes the Monsanto operation Springfield 
the largest single plant for the production plastic raw materials 
the country. addition the phenol-formaldehyde 
six other major plastic materials are being produced here. 

General Electric’s meter division the central station de- 
partment, which has been located Schenectady, has moved 
West Lynn, Mass. New headquarters the division will adjoin 
the manufacturing plant, thus bringing commercial activities into 
closer contact with manufacturing and engineering operations. 
Vaughen, manager the meter division, will have office 
Schenectady well West Lynn. Howe, assistant 
manager, and others connected with the division will located 
Federal St., West Lynn, Mass. 

Torrington Mfg. Co. planning the erection new one- 
story building attached the present plant Torrington, 
Conn., adding 20,000 sq. ft. floor space the facilities avail- 
able for the manufacture propeller fan blades and blower 
wheels. Occupancy tentatively scheduled for October. 

Lord Manufacturing Co. has just completed its third ex- 
pansion many years its plant Erie, Pa. This latest con- 
struction has added 27,000 sq. ft. space the area devoted 
the manufacture bonded rubber mountings for controlling 
vibration. 

Star Electric Motor Co. has purchased one-story build- 
ing Bloomfield and Watsessing Aves., Bloomfield, and 
moved its entire plant this new location which provides addi- 
tional facilities for increased production. 

Elastic Stop Nut Corp. has doubled the floor space its 
plant Union, meet the increased demand for its line 
self-locking nuts. 

Hygrade Sylvania Corp. building new two-story plant 
Danvers, Mass. for the manufacture fluorescent lamps. Trans- 
fer these activities the new building, which planned for 
fall occupancy, will relieve the situation the Salem plant where 
fluorescent lamps are now being manufactured, providing more 
needed space for incandescent lamp manufacturing 
products. 

Electro Manufacturing Co. has completed renovating and re- 
modeling work its new plant 2000 Fulton St., Chicago, 
said the largest single-floor fluorescent lighting fixture factory 
the world. 

Manufacturing Co. has been established 2015 East 
St., Cleveland, Ohio and will specialize metal, fiber and 
other sheet material stampings quantities, ranging from 
5,000 pieces. 

Sprague Specialties Co. and Sprague Products Co. 
have solved the problem taking care defense orders devot- 
ing second plant North Adams, Mass., acquired several years 
ago, exclusively them while the original factory being utilized 
for the production the regular line radio condensers, resistors 
and test equipment. 

St. Louis Tool Co. has moved 1521 North Grand Ave., 
St. Louis, Mo. was formerly located 2319 North Ninth St. 


About People You Know 


Matson, who has been serving general superintendent 


the Fort Wayne works the General Electric Co. since 1931, 
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It’s Standard 
for Every Application 


This vulcanized fibre tubing; used base the fabrication 
precision-machined parts, has earned the reputation for quality 
and uniformity through all periods strife, demand and substitution. 
Brandywine will always the dependable Brandywine whether the 
order for small quantity million. Write today for Data Book 
L-12, invaluable the engineering and production insulation 
products, obligation. 


BRANDYWINE FIBRE PRODUCTS CO. 


1402 Walnut Street Wilmington, Delaware 


High Current 
TAP SWITCHES 


—Manned Meet Your Requirements CENTRAL 


Here, Central Screw Company, 
speed with precision characterizes every 
operation the production standard 
Screws Bolts Nuts Rivets and 
special products. 

From the careful selection the most suitable raw 
materials, through the various machine 
treating operations the final inspection the fin- 
ished product, precision the watchword Central. 

Precision the visible and measurable plus alert- 
ness all factors that effect savings time and 
materials assembly lines these are the elements 
that cement closer relationships between our custom- 
ers and the Central organization. 


Add these, Central’s ever-improving methods 
Write company for Catalog No. that move toward greater economy with improved 


Ohmite 4806 Flournoy St., Chicago, quality. Add quick service. word, you can 
depend 


TAP SWITCHES 


Compact, all-en- 
closed, perfectly insulat- 
ed. Silver-to-silver contacts. 
Available 10, 15, 25, and 100 
ampere sizes with any number 

taps 12, 12, and respec- 
tively. Also available tandem assemblies 
form multi-pole switches. 
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Teamwork all along the line vitally es- 
sential this time national emergency. 
Whether the job one keeping open 
the lines traffic and communication, 
keeping endless flow equipment 
and materials streaming from production 
lines—the task calls for the best efforts and 
cooperation all. 


Although faced with the urgent and ever- 
increasing demands not only the Gev- 
ernment but every branch industry, 
well Roebling striving the very 
limit its resources meet this emergency. 

Roebling plants are operating day and 
night—at full capacity—to satisfy the unend- 
ing need for high quality electrical wires 
and cables. 


JOHN SONS COMPANY 
TRENTON, NEW JERSEY 


19% 


ROEBLING 


ELECTRICAL 
WIRES CABLES 
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has been appointed assistant works manager. joined G-E 
1909 mechanical draftsman, later became head the factory 
engineering department, and 1919 plant superintendent 
building and maintenance the Fort Wayne works. From 1925 


3 


until 1931 held the position assistant the general superin- 
tendent. Chadwick has been made assistant the man- 
ager charge Following his enrollment 
test course Fort Wayne 1912, entered the transformer 
engineering department and 1926 was appointed engineer the 
transformer department. Thomas, since 1926 member 
the transformer engineering department, has been named engi- 
neer the specialty transformer department Fort Wayne. 

Charles Brown, Jr. has been elected vice president the 
Okonite Co. and the Okonite-Callender Cable Co. but will remain 
charge the Washington, office. was formerly 
assistant the president. 

William Ludwick has been appointed chief engineer 
the Instrument Division, Thomas Edison, Inc. came this 
organization from Famsworth Television Radio Corp. where 
was chief mechanical engineer charge commercial design 
television transmitter and high frequency apparatus. 

Donald Carpenter has been appointed vice president 
Remington Arms Co., Inc. 

Patrick, formerly executive vice president and treasurer, 
has been elected president the Cleveland Automatic Machine 
Co. succeeding Walter Brown. Patrick has become 
vice president charge sales. 

Danekind General executive department 
Schenectady has been assigned the Office Production Man- 
agement Washington. 

Fred Kranz has been named vice president the Sono- 
tone Corp. 

Lynn Reynolds, formerly metallurgical engineer Worth- 
ington Pump Machinery Corp., has been appointed chief engi- 
neer Adel Precision Products Corp. 

Shea, engineering vice president Electrical Research 
Products, Inc., has been granted leave absence participate 
studies for the National Defense Research Committee. 
Honan the company’s Hollywood office has taken over the 
direction motion picture engineering activities Mr. 
absence. 

Walter Brown has been appointed vice president and gen- 
eral counsel the Western Electric Co. succeeding Brooke 
Price. 

Hugh Johnston has been elected executive vice president 
Bendix Home Appliances, Inc. 

Nance has become vice president and director sales 
for Zenith Radio Corp. was previously with the Frigidaire 
division General Motors, and more recently with the Easy 
Washing Machine Co. vice president charge sales. 

Swoish, who joined the Roller-Smith Co. 1939 
sales manager, has been appointed vice president charge sales 
and James Bevan, vice president charge manufacturing 
operations. Mr. Bevan entered the employ 
1928 and held various positions since then, becoming assistant 
chief engineer 1939 and taking charge the Allentown plant 
1940. 

Charles McDaniel, formerly vice president charge 
sales, Fostoria Pressed Steel Corp., has been promoted vice 
president-secretary and assistant general manager. Hill has 
been made factory manager and director purchases. was 
previously production superintendent. 

Clark Judd, vice president, succeeds John Coe 
president the American Brass Co. Mr. Coe has been elected 
chairman. Arthur Quigley has been appointed executive 
vice president. 
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FOR precision TIMING APPLICATIONS 


Available diversity speeds meet your voltage, 

frequency and torque requirements, Haydon timing motors are 

compact and easily mounted. Self-starting, synchronous, com- 

plete with oil-sealed gear trains. Output shafts are double bear- 

ing equipped; back lash held minimum. Particularly adapt- 

able for industrial clocks, time switches, recording instruments, 
etc. Write today for descriptive data; obligation. 


FOR PERFORMANCE, SPECIFY HAYDON 


CLARE “F” 


Micro-switch Snap-action Contact 


RELAY 


amperes—contacts carry 
amperes 110 a.c. Par- 
ticularly adapted for ma- 
chine control, motor and 
lamp loads, photo electric 
and similar applications. 


CLARE 
Type 


Snap-action Contact 


Clare Data 

For slightly heavier loads—con- Book and 
tacts rated amperes 110 Catalog 


today. 
a.c. Operates low coil cur- 


rent and adaptable similar 
applications. 
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REC.US. PAT. OFF. & FOREIGN COUNTRIES 


CREPE WADDING 


Zenith Radio 
Corp. relies 
KIMPAK* 
safeguard its 
beautifully fin- 
ished cabinets. 


Showing how 
Lionel Corpo- 
ration uses 


KIMPAK 
protect its 
latest model 
from shipping 
damage. 


The soft, resilient action KIMPAK 
gives your product maximum protection against 
breakage and damage adds the sales ad- 
vantage attractiveness saves time and waste 
your shipping room. winning combination! 


You buy KIMPAK rolls, sheets and pads the 
thickness and size that meet your needs exactly. 
use piece string. Since KIMPAK ab- 
sorbs times its own weight moisture, more 
than meets government postal regulations regarding 
shipping liquids. 

delay. Mail coupon for new KIMPAK port- 
folio and for free samples for testing. 


(*Reg. U. S. and Can. Pat. Off.) 


FREE! New Kimpak Portfolio 


KIMBERLY-CLARK CORPORATION 
Neenah, Wisconsin 
Address nearest sales office: 


122 East 42nd Street, New York South Michigan Avenue, Chicago 
510 West Sixth Street, Los Angeles 


Please send portfolio KIMPAK. EM-6-41 


1600 
q 
6 \¥ 
F 
HAYDON MANUFACTURING 
ag 
EAST 26TH STREET. NEW YORK CITY 
q 
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USED weld, stitch, and 
crimp lot assemblies 

our plant, until Chicago showed 
how much could saved with 
rivets. Now use 
ting and complete job with 
one machine stroke. rivet dif- 
ferent materials together, some- 
assemble finished parts, because 
Chicago rivets harm the fin- 


Set two rivets at once onany center 
distance from 7 16” to 7” with 
the Model 55, the Chicago rivet- 
seer that combines flexibility 
with multiple-seting economy. 


ishes. And turn out stronger, 
better-looking jobs, saving money 
the same time.” 


EXPERT RIVETING ADVICE—Send drawing, sketch, sample assembly 


Learn what riveting can for you. 


Tubular and 
Automatic and anual Riv 


BRANDING FOR LESS 


BAKELITE-PLASTIC 
DIALS KNOBS HANDLES etc... 


You can eliminate the more costly method 
lettering marking your laminated 
bakelite control panels, fuse panels, etc., 
sending your blank panels Rogan for 
Deep Relief branding. The Rogan method 
permanently fuses the markings with the 
material clear, clean and sharp. 


CUT COSTS—SPEED DELIVERIES 
USE Blank Stock Dials—Knobs—Handles 


Standardize one mold for several uses 
cut mold costs and die expense send your 
blank molded plastics Rogan for branding 
the necessary markings. Rogan Deep 
Relief branding sharp and clear 
molded lettering itself, and, you save money 
via the Rogan process sacrifice 
quality. Helps you meet early delivery dates. 


Above illustration shows 
laminated bakelite panel 
Write today for Obligation with relief 


ROGAN BROTHERS 


180 WACKER DRIVE CHICAGO, ILLINOIS 
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Forest Baster has been elected vice president charge 
engineering for White Motor Co. Robert Cass, formerly exec- 
utive engineer, succeeds Mr. Baster chief engineer. 

Brandt, sales manager the renewal parts and service 
division Westinghouse Electric Mfg. Co., has assumed duties 
with the Office Production Management. Meyer, man- 
ager the renewal parts section the transportation 
erator division, will take over Mr. work during his leave 
absence. 

Fernald Stickney has left the meter engineering depart- 
ment Westinghouse Electric Mfg. Co. join the Instrument 
Specialties Co., Inc. 


Government Defense Placements 


Among defense products and materials contracts awarded the 

government since mid-April organizations active in, allied 

with, the field electrically energized products and parts are 

the following. (Amounts involved are shown parenthesis 

round thousands dollars). 

Aircraft Appliance Corp. (51) Cover assemblies 

Aldrich Pump Co. (53) Centrifugal pumps 

Allis-Chalmers Mfg. Co. (263) Turbo-alternators and accessories 

Aluminum Co. America (165) Aluminum foil; (708) Alloy 
aluminum 

American Brass Co. (28) Naval boat facings; (40) Strip brass 

Anaconda Wire Cable Co. (1,047) Cable; (581) Electric 
cable 

Baldwm Locomotive Works, Baldwin-Southwark Div. (105) 
Planing plate edge machines 

Bell Howell Co. (48) Projectors 

Bendix Aviation Corp., Eclipse Aviation Div. (1,193) Hand and 
electric starters 

Bendix Aviation Corp., Pioneer Instrument Div. (609) Main- 
tenance parts; Meter assemblies 

Boeing Aircraft Co. (17,201) Airplanes and spare parts 

Bogue Electric Co. (125) Motor-generator sets 

Bridgeport Brass Co. (1,574) Case cups 

Brown Sharpe Mfg. Co. (115) Milling machines 

Bucyrus-Erie Co. (27) Cranes 

Buda Co. (25) Parts for earth auger; (78) Diesel electric gen- 
erating sets and spare parts 

Bullard Co. (25) Vertical turret lathes 

Carbide Carbon Chemicals Corp. (61) Chemicals 

Carlton Machine Tool Co. (570) Radial drilling machines 

Carrier Corp. (1.088) Ordnance equipment 

Chase Brass Co., Inc. (1,062) Brass discs; (91) Con- 
denser tubes; (29) Hex. rod brass 

Bickford Tool Co. (778) Drilling machines 

Cincinnati Tool Co. (27) Clamps 

Patent Fire Arms Mfg. Co. (120) Small arms material 

Consolidated Machine Tool Corp. (2,249) Vertical boring and 
turning mills 

Continental Electric Co., Inc. (154) Power plants 

Crucible Steel Co. America (1,727) Ordnance equipment 

Corp. (4,503) Plant expansion 

Corp., Curtiss Aeroplane Div. (13,360) Airplanes 
and spare parts 

Corp. Curtiss Propeller Div. (147) Blade assem- 
blies 

DeLaval Steam Turbine Co. (461) Pumps, spare parts, etc. 

Derbyshire Machine Tool Co. (39) Dies 

Douglas Aircraft Co. (43,520) Airplanes and parts; (69) Remov- 
able passenger seats 

Electric Boat Co. (5,108) Motor torpedo boats and motor boat 
submarine chasers 

Electric Heating Equipment Co. (62) Resistance units 

Electrol Inc. (393) Plant expansion 

Elliott Co. (33) Spare parts for main generating sets 

Ex-Cell-O Corp. (3,506) Plant expansion 

Fairbanks, Morse Co. (311) Propelling machinery for coastal 
mine sweepers 

Fairchild Aviation Corp. (472) Computer assemblies; (69) 
Cameras 

Foote Bros. Gear Machine Corp. (103) Additional machinery 
and equipment 

Ford Instrument Co. (5,522) Ordnance equipment 

General Cable Corp. (1,867) Cable; (168) 
(1,241) armored cable 
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EXPANDING THE USE PLASTICS *One who 
the Plastics. pinch-hitting for metals, great many cases have reduced 
minimized machining processing and have 
are achieved products more attractive and serviceable than the original. 
DURABILITY—Plastic tough, strong. resilient. and affords almost 
unlimited design possibilities: 
BUY-APPEAL—Plastic with its many attractive colors 
and natural lustre top ranking salesman. 
manufacturers have called upon the experience 
Many industries look plastics relieve metal 
shortagés and whether you need revise present application 
substitute for metals normally used, our services. 
and 


SPROCKETS 


Over 45,000 Sprockets 
Stock for Roller, 
Block and Silent Chains 


Representing one the largest and 
most complete assortments stock 
sprockets the S.,-the Cullman 
line consists over 2,000 different 
types and sizes. Ranges from single 
multiple, with and without hubs, 
both steel and cast iron. Sprockets 
fill special requirements can pro- 
quickly and inexpensively due 
the facilities the Cull- 
man plant. Our engineering staff 
your disposal. 


SEND FOR THE NEW 
CULLMAN SPROCKET CATALOG 


Just off the press, this new catalog gives complete information 
Cullman Sprockets. Informative 

—an 80-page book most valuable and helpful data for the 
(69) buyer and designer Sprocket Drives. sure get your 
copy, write for now. 
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What Does This Mean You? 


What Good Castings Mean 


You Your Manufacturing? 


What Solid Castings Mean 


Your Customers? 


coastal 


PRESSURE CASTINGS, INC. 


and Aluminum Die Castings 
21500 St. Clair Ave., Cleveland, Ohio 


cable; 1328 ALTGELD 
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Detroit, Los Angeles, Dallas, St. Louis, 
Toronto, Canada. Export Office: 116 Broad 
Street, New York, New York. 
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CONDUCTION SERIES WOUND AC-DC 
INDUCTION SHADED POLE 

WITH AND WITHOUT BACKGEAR 


product you must have, above all, correct 
engineering relates your specific 
application, plus dependability 
price. 

There are stock types SIGNAL 
Motors. Every application considered 
special and the motors are built accordingly, 
whether the quantity involved sample 
many thousands. 


That the reason SIGNAL recognized 
specialist the small motor field. The 
motors are developed meet your par- 
ticular needs. 

SIGNAL has been successfully producing 
fractional horsepower motors for others since 
1892. can for you what are 
your requirements 


SIGNAL ELECTRIC MFG. CO. 


Michigan 


Offices all principal cities 


General Electric Co. (975) Motor-generator sets; (171) Equip- 
ment for sub-stations; (21,216) Ordnance equipment; (58) 
Parts and assemblies; (49) Diesel-electric locomotives 

General Machinery Corp. (1,499) Additional plant facilities; 
(660) Machine tools 

General Motors Corp., Spark Plug Div. (1,149) Spark plugs 

General Motors Corp., Allison Div. (96) Engines 

General Motors Corp., Cleveland Diesel Engine Div. (20,941) 
Propelling machinery for minesweepers; (7,650) Propelling 
machinery for submarine chasers; (12,324) Diesel-engine-driven 
generators for minesweepers 

General Motors Corp., Delco Products Div. (992) Strut assemblies 

General Motors Corp., Fisher Body Div. (13,076) Ordnance 
equipment 

Goodyear Tire Rubber Co. (822) Wheel and brake assemblies 

Gray Co. (32) Openside planer 

Hardie Tynes Mfg. Co. (220) High pressure air compressors 

Houde Engineering Corp. (38) Machinery and equipment 

Ingersoll-Rand Co. (118) Air Compressors 

International Nickel Co., Inc. (32) Electrolytic nickel 

Jack Heintz, Inc. (396) Machinery and equipment 

Kearney Trecker Corp. (28) Vertical milling machines 

Landis Tool Co. (78) (47) Grinding 
machines 

Lindberg Engineering Co. (77) Electric furnaces 

Mallory Co., (85) Shackle releases 

Master Electric Co. (85) Generator motors 

Mesta Machine Co. (8,211) Barbette carriages 

Minneapolis-Honeywell Regulator Co. (1,136) Periscopic sights 

Nash-Kelvinator Corp. (1,029) Trailers 

National Carbon Co. (38) Batteries 

Niles-Bement-Pond Co., Pratt Whitney Div. (28) Chamber- 
ing machines; (196) Pipe gages 

North American Aviation, Inc. (78) Fuel tanks 

Perfect Circle Co. (208) Machinery and equipment 

Phelps Dodge Copper Products Corp., Habirshaw Wire Cable 
Div. (880) Multi-conductor armored cables; (99) Electric cop- 
per cable; (523) Cable 

Pump Engineering Service Corp. (470) Fuel and vacuum pumps 

Quincy Compressor Co. (68) Compressors 

Ray-O-Vac Co. (32) Batteries 

Revere Copper Brass Inc. (10,000) Plant expansion; (109) 
Naval rolled bar brass; (218) Nickel-alloy copper condenser 
tubes; (307) Time train rings 

Reynolds Metal Co. (2,963) Alloy aluminum 

Rivett Lathe Grinder, Inc. (118) Bench lathes 

Rockbestos Products Corp. (243) Electric cable 

Ryerson Son, Inc. (95) Seamless steel tubing 

Scovill Mfg. Co. (47) Brass strip 

Seifreat-Elstad Machinery Co. (54) Honing machines 

Seneca Falls Machine Co. (42) Lathes 

Shepard Niles Crane Hoist Corp. (90) Bridge cranes 

Sperry Gyroscope Co. (1,999) Indicator and controller 
(635) Automatic pilots; (116) Instruments 

Square Co., Kollsman Instrument Div. (36) Indicators and 
generators; (27) Indicator and tube assemblies; (237) 
meters 

Star Electric Motor Co. (266) Motor-generator sets 

Tungsten Electric Corp. (48) Tools 

Tuthill Pump Co. (196) Shells 

Union Insulating Co. (220) Receptacle plugs and sockets 

United Aircraft Corp., Hamilton Standard Propellers Div. (1,035) 
Plant expansion 

United Aircraft Corp., Pratt Whitney Div. (3,522) Plant ex- 
pansion; (1,193) Machinery and equipment; (1,749) 
engines 

United Corp., Div. (365) 
Piant expansion 

Van Norman Machine Tool Co. (85) Milling machines 

Vickers Inc., Waterbury Tool Div. (686) Parts for motors and 
pumps 

Western Electric Co., Inc. (43) Switchboard equipment 

Western Machine Tool Works (36) Shapers 

Westinghouse Electric Mfg. Co. (108) Arc welding sets; (41) 
Condenser for turbo-alternator 

Worthington Pump Machinery Co. (326) Air compressors; (25) 
Centrifugal type pumps; (129) Plant expansion 

Wright Aeronautical Corp. (668) Parts for aeronautical engines; 
(149) Aeronautical engines 
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MONARCH 
CAN SUPPLY 


YOU Now 


With Specialized Molded 
and Extruded Rubber 
Parts 


When your rubber parts prob- 
lem 
development and quantity pro- 
duction for special applications 
—try Monarch. This modern or- 
ganization equipped give 
you speedy service and coop- 


PAR 


pe 


eration meeting your require- 
ments economically. Ask for 
representative call send 


your inquiry now. 


SEND FOR DESCRIPTIVE LITERATURE TODAY 


Monarch makes standard parts—every 


item developed specially for the customer. 
Frequently this method has saved money 
and improved equipment for manufacturers. 


Get the fact folder now. 
THE MONARCH RUBBER CO. 


Goods Manufacturers for Over 


MIDGET 


Whip those problems 
you've been against. The 
Littelfuse Mercury Midget 
designed for low voltage circuits 

tenance problem. Positive make- 
and-break operation eliminates 

Two sizes: long and 
diameter, and diameter. List price 15¢ each. 
Some present applications are: thermostat circuits, auto glove and trunk com- 
partments; radio door lights; indicator circuits, etc. What; application will your 
experiment suggest? Write for full information. 


4753 Ravenswood Ave., Chicago, 


FOR REAL PROTECTION 
VITAL FASTENINGS 


Every Elastic Stop Nut has resilient 
non-metallic collar which locks the bolt elimi- 
nating all thread play. Available all types and sizes. 


Write for folder explaining the Elastic Stop principle 


ELASTIC STOP NUT CORPORATION 
2334 VAUXHALL ROAD UNION, NEW JERSEY 
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SMALL investment 
Garlock KLOZURES gives 
you maximum protection against damage the highly 
polished surfaces expensive ball and roller bearings, 
because these oil seals keep the oil the bearing and 


keep dirt and dust out. Millions these superior oil 
seals are giving dependable, low-cost service every day. 


Garlock KLOZURES are furnished complete range 
shaft and bore sizes for application almost every 
kind equipment. Also available metric diameters 
fit bearing manufacturers’ standard bore sizes. Write 
for special booklet. 


THE GARLOCK PACKING CO. 
PALMYRA, NEW YORK 


Canada: The Garlock Packing Company 
Canada Ltd, Montreal, Que. 
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TORFLEX 


Noise, vibration, shock and impact high 
low speeds can usually absorbed en- 
tirely Torflex FLEXIBLE BEARINGS. 


The rubber sleeve separating inner and outer 
wall has mechanical bond. Manufacturing 
costs are low—even for sample sizes. 


Available two general types: 


ROTATIVE and TORSIONAL 


ANY THICKNESS 


The rubber compound, the 
thickness and the stiffness 


required, 


INNER WALL 


Any material. (Steel, stainless, 
Bronze, Brass, etc.) 


ANY DIAMETER 
OUTER WALL 


Any material inner wall— 
even plastics can used! 


ANY LENGTH 


them down inch lengths. 


Michigan 


HEN YOU BUY INSTRUMENTS, 

appearance, the DeJur “22” line of in- 
struments belongs high society. With 
clear, open scales, they are “easy on the 
eyes”. 
Accuracy DeJur Instruments ob- 
tained—and maintained, because the 
rugged, high-precision instrument move- 
ments are tested after each and every 
assembly operation. 


DeJur inspects 
each instrument times! 


Dependability our watchword Here 
DeJur know that the “Heart the 
Instrument the and 
build DeJur movements the strictest 
specifications that advanced laboratory 
control methods can devise. Superior de- 
sign, highest quality materials, and true 
craftsmanship combine make DeJur 
Instruments excell Appearance, Accu- 
racy, and Dependability and 
100% self-contained plant assures you 
prompt delivery schedules. 


Motorize your products or make them Automatic with 

Speedway Motors. 

Dependable 110V Miniature Motors . . types that 

exactly meet the requirements of a hundred different 
obs A. C., D. C., of Universal, cased or 

skeleton “types, with or without back gears ... any 

speed or torque. Hundreds of thousands in =. 
Low Cost . . . produced in great numbers by moder 

volume production methods, these reliable little meters 

are surprisingly inexpensive 

you our answer with prices, quotations and possibile 

delivery dates. 

Any quantity . . . ! of 1,000,000 on short notice— 

sold singly, in dozens or thousands. 

Write for Motor Sheets 


SPEEDWAY MFG. 
828 


WANTED 


One mechanical and two electrical engineers. 
Write, stating qualifications, age, and salary, 


Chief Engineer, The Kelley-Koett Mfg. Co., 


Inc., Covington, Ky. 
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FLEA POWER MOTORS 
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SPRING ano WIRE FORM PARTS 
for Mechanical 


Parts like these, supplied Hubbard, 
have been made for thousands 
different uses. Every one represents 
solution for particular kind 
movement, fastening, or mechanical 
application. 

Parts like these, modified size, shape, 
form, can worked out meet 
your design production problems. 


HUBBARD SPRING CO. 
568 Central Ave., Pontiac, Mich. 


since 1905 


HAVE YOU 


BATTERY PROBLEM? 


Wheat Non-spillable recharge- 
able batteries 

Unequalled electrical output within 
weight and size specifications. 
Vest pocket sizes and upwards 
Over yearsspecialists miniature 
and small batteries 

shows Wheat Battery 
designed and manufactured for 
Hearing Instruments. Simple 
individual 
supplied. 


KOEHLER MFG. COMPANY 


MARLBORO, MASSACHUSETTS 


Leach 
Relay 


Glazed #196 
insulation. 
Pure silver contacts. 
Heat-treated and nickel- 
plated beryllium copper 
pole pieces. 
Can supplied with 
third pole center, either 
normally-open, normally 
closed, double-throw. 
Cushioned top contacts 
can supplied when 
specified. 
circuits are above 
required. 
Ideal for low power radio transmitters, such police cars, aircraft, Write for 
descriptive literature. 
LEACH RELAY COMPANY 

Lawrence and Lamon Aves. 5919 Avalon Blvd. East 26th St. 

Chicago, Los Angeles, Calif. New York, 
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OUNCE 
HANDLES TONS COKE! 


Photo courtesy The Atlas Car Cleveland. 


HIS illustration shows the dial Atlas Indicat- 
ing and Recording Scale widely used for automatic 
coke weighing blast furnaces. The apparatus 
equipped with two G-E KON-NEC-TORS all glass 
mercury switches for interlocking the controls. 


One these KON-NEC-TORS operated zero 
point the dial. The other operated when the 
pointer coincides with the position the tripping 
arm, which can any point the dial. Either cir- 
cuit can opened closed preferred. 


The outstanding feature this equipment that the 
tripping point the full-weight KON-NEC-TOR can 
adjusted instantly means the outside knob the 
center the dial stop the flow coke into the 
hopper. 

you have switch problem? there some unusual 
service you demand electric switches? Then will 
pay you investigate the G-E KON-NEC-TOR, the 
modern mercury switch, well the new 
G-E Pellet switch listing 7c. There’s size and type 
for every job. For further information, write the 
address below. 


*Hydrargyrum the chemical name for mercury (Hg). 
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Alternating current motors are identified the column, the following key: 
SINGLE PHASE MOTORS 


2—Split-phase 
3—Resistance-start 
4—Reactor-start 
5—Capacitor-start 
6—Capacitor (condenser) 
7—Series 


8—Repulsion 

9—Compensated repulsion 
10—Repulsion-start induction 
11—Repulsion induction 


POLYPHASE 
INDUCTION MOTORS 


12—Sauirrel Cage 
a—Normal torque, normal starting current. 
b—Normal torque, low starting current. 
torque, low starting current. 
slip. 
e—Low starting torque, normal starting 
starting torque, low starting current. 


DESIGNED-IN POWER APPLICATIONS 


13—Wound rotor (slip ring) 
cycle 

15—Synchronous 
16—Shaded pole 

SPECIAL PURPOSE MOTORS 
17—Two-power motors 

18—Torque motors (reversing-duty cycle) 


VOLTAGE Manufacturers furnish standerd voltage motors (110-220, only, unless also indicated column. 
All manufacturers supply horizontally mounted motors only, unless also indicated makers vertically mounted ones. 


MOTOR HORSE- BEARINGS, MOUNT- BUILT-IN 
MANUFACTURER POWER SPEED CURRENT LUBRICATION FRAME ING FEATURES 
cis 
> | elo < © 
dresses of com- = Is | . = 
| | 
iIx|x|xIx x x 2a 4 | ee xix/x| | 
x | x x x x x | | | Ix |X|x 
x |x |xIx x |x xX | x i2abcdef x| |x|x|x/x | | 
4 
| | | | 
(Two-power reversing 
x|xX|XIx|x x x|x17, 8,9 x x x x x|x|x|x x) x|x|x x x|x/x| 
x x x x | x12 x x x x x|x x} | 
x x x x x}6 x x x x x/xX/|x x X XIX) x 
x|x|Xix x x| xis x x x x x | Zi x |x x | | x|x 
x x 5 x x x mm x | 7 
x x 10 x x x x x 
| x x x x x/x|x|x xX 
| x x x |x Zi tex Zixziz x x | x 
| x |X x ¥|x 9 26, 1113 x] x xix x|x 
x x x x x x x |x x|x x|x Ziv x | 
x x x 14 x x zix x } 
x x 15 x x x x|xX x x x x | : 
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Lhermostat 
Centrifugal Switch 


BAKER CONTACTS 


Westinghouse 


Roaster Oven 
AND STREAMLINE 


Iron 


ONTACT POINTS domestic 
electrical appliances are strictly 
their own. Housewives usu- 

ally know nothing and care less about 
how mechanism operates. They 
expect work all the time and 
without thought any special care 
their part. 


are gratified that the new West- 
inghouse Electric Roaster Oven and 
Streamline Iron con- 
tain Baker silver contacts and are 
certain that they will always meet the 
difficult conditions under which they 
must function. 


Behind the dependability these con- 
tacts lies the assurance that when Baker 
contacts are specified for light 
heavy duty, platinum, palladium 
their alloys, silver, gold, tungsten, 
they will produced rigid stand- 
ard and only expert workers super- 


SMELTERS, REFINERS AND WORKERS 
PLATINUM, GOLD AND SILVER 


San Francisco Chicago 


Folding DOUBLE Cupped Washer Lugs 


Series No. 1015—Made sizes 


SINGLE Cup 
Washer Lug 
Catalog No. 1055B 


Without wire grip 
Catalog No. 1055 


Small Tap Terminal Connector 


Catalog No. 140B 


SEND FOR BULLETIN and 8-F 


KRUEGER HUDEPOHL 


and Vine Sts. CINCINNATI, OHIO 
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WHY USE SPEED REDUCERS: Speed reducers are com- 
pact, have fixed speed reduction, provide practical, re- 
liable method for obtaining slow speeds from efficient, high 
speed motors WITHOUT the use chains, sprockets, belts, 
pulleys, unsightly gearing line shafts. 


WHY USE JANETTE REDUCERS: Janette one the 
very few companies who build BOTH motors and gear boxes. 
Janette motors are designed especially for use with speed 
reducers which are built complete our own factory. There 
divided responsibility for the performance the 
gear box motor. 


BULLETIN 22-25C HAS 100 PAGES PRICES AND 
INFORMATION—MAY SEND YOU COPY? 


vised competent scientific staff. 


BAKER 


| 
{ i 
j 
i 
Showing lug closed and open—with wire grip 
|x 
| ‘cat 
1x} 
| 
q 
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556-558 West Monroe Street 
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Loager operating life—uni- 


formity—economy—special 
design? Callite meets them 
all your entire satisfac- 
tion. Contacts great 
variety types available 
for prompt delivery 
Research and De- 
velopment Department will 
cooperate closely with you 
the design special con- 
tacts meet your require- 
inquiry. 

Callite contacts 

are available 


tungsten, molybdenum, silver, 
platinum, palladium, and 
combinations and special alloys 


you're careful about 

screws for electrical 
service, you'll compare. 
you'll choose 
Products for their uniform- 
ity and strength; for their 
unique self-locking feature; 
for their knurled heads with 
non-slip grip that saves 
assembling time. Complete 
range sizes from number 
Write for samples and 
literature. 


STANDARD PRESSED STEEL CO. 


THE HILLIARD SINGLE- 
REVOLUTION CLUTCH 


automatic clutch for intermittent 
and positive drive. 

Especially valuable for cutting 
punching operations, packaging ma- 


chinery, etc. 

Simple trip makes suitable for me- 
Write for giving full information 


THERE’S HILLIARD CLUTCH FOR EVERY JOB 


ELMIRA, 


you have timed operation 
there Paragon instrument 
quality timer offering split sec- 
ond accuracy. There are hun- 
dreds models Paragon 
Timers and Time Delay Relays 
operated powerful, slow 
speed, self-starting, synchro- 
nous motors. Precision built 
thruout, modern appearance. 
Produced year old 
engineering organization. Write 
for Bulletin. 
Paragon Electric Company, 
Van Buren St., Chicago 


TYPE 


RELAY 


PARAGON SERIES 


Paragon 


BUILDERS CONTROL 


This 
Type three 
pole, double throw, electro- 

magnetic Relay 


Small, Economical, Durable 


your requirements call for small 


double throw relays, believe you will find the new G-M Type 


relay superior relay for your pur- 
pose. possesses those essential ele- 
ments long mechanical and electrical 
life. 

Type “C” relays are available with 
variety contact materials for different 
load requirements. The provides 
self-cleaning wiping action normally 
open closed contact positions. Ma- 
chine assembly parts provides eco- 
nomical, low-cost production. 

Our recently completed 
vides large production facilities, assuring 
prompt service. 


Write Today 
for Bulletin 
No. 607 


scription 


type Relay 
necessary order 
appreciate fully 
its outstanding 
qualifications and 
possibilities. Send 
for Bulletin No. 607 
now. 
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BUYING 


monthly classified index those finished product components 


FACTURING. Also consult the actual advertisements those companies 


whose names are listed under the different headings. 
index two pages removed from back cover. 


See advertisers’ 


Stop Power Interruptions 
with The 


with the 


Actual installations 
have proven that 
these reinforced fuse 
clips have reduced 
80% power inter- 
ruptions. Write for 
folder for full details. 


SPECIALTIES, INC. 
BESSEMER BUILDING, PITTS 


BURGH, PA. 


for 


Carb 
3450 So. Avenue, 


THE 


with Reliable Capacitors 


SOLAR Mfg. Corp. Bayonne, 


Magnetic Valves 


control electrically 
the flow 


STEAM WATER 
GAS, 


Write for bulletins 


MAGNATROL 
VALVE CORP. 


Beekman New York 
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ALLOYS, Aluminum 


Aluminum Co. of America, 2179 Gulf Bldg., Pittsburgh, 
Pa. 


ALLOYS, Bronze and Copper 

American Brass Co., Waterbury, Conn 

Anaconda Wire & Cable Co., 25 Broadway, New York, 


Baltimore Brass Co., 1205 Wicomico, Baltimore, Md 
Bridgeport Brass Co., Bridgeport, Conn 

sunting Brass & Bronze Co., Toledo, O. 

Mallory & Co., Inc., P. R., Indianapolis, Ind 
ee & Brass, Inec., 230 Park Ave., New York, 


Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


ALLOYS, Low Melting and Bismuth 
Cerro De Pasco Copper Corp., 40 Wall, New York, N. Y. 
Cerromatrix,’’ Cerrobase,’’ ‘‘Cerrobond."’ 


ALLOYS Magnesium 


Dow Chemical Co., Dowmetal Division, 1450 E. Main 
Midland, Mich Dowmetal 


ALLOYS, Nickel 

Driver-Harris Co., Harrison, N. J. 

Hoskins Mfg. Co., Detroit, Mich 

mag ee Nickel Co., Inc., 67 Wall, New York, N. Y 
*“Monel.’’ 


Revere Copper & Brass, Inc., 230 Park Ave., New York, 
N. 


Scovill Mfg. Co., Mill, Waterbury, Conn 
ALLOYS, Permanent Magnet. See Magnets. 
ALLOYS, Rare Metal 


ALLOYS, Resistance 

Driver Co., Wilbur B., Newark, N. J 
Driver-Harris Co., Harrison, N. J 
Hoskins Mfg. Co., Detroit, Mich 


ALUMINUM 
Aluminum Co. of America, 2179 Gulf Bldg., Pittsburgh, 
Pa. 


ALUMINUM, Pre-finished 


American Nickeloid Co., 1322 Second, Peru, Ill 
AMMETERS. See Instruments. 


ANODES, Nickel, Brass and Copper 

American Brass Co., Waterbury, Conn 

Revere Copper & Brass, Inc., 230 Park Ave., New York, 


Seymour Mfg. Co., 49 Franklin, Seymour, Conn. 
Udylite Corp., 1651 E. Grand Blvd., Detroit, Mich. 


ANODES, Silver. See Silver. 


ARMORED CABLE, Strip Steel 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O (United States Steel Corp. Subsidiary.) 

Roebling’s Sons Co., John A., Trenton, N. J. 


ATTENUATORS. See tesistors, 
Control. 


BALANCING MACHINES. See Machines, 
Balancing. 


BATTERIES, Rechargeable 
Koehler Mfg. Co., Marlboro, Mass. 


BEADS, Insulating 

American Lava Corp., Chattanooga, Tenn 

Dunn, Inc., Struthers, 1321 Cherry, Philadelphia, Pa. 

Fish Spine.’ 

Star Porcelain Co., 41 Muirhead Ave., Trenton, N. J 
Layvolain.’’ 

Steward Mfg. Co., D. M., Chattanooga, Tenn. 


BEARINGS, Ball and Roller 


Ahlberg Bearing Co., 3030 West 47th, Chicago, IU. 
Bearings Co. of America, 416 Harrisburg Ave., Lan- 
caster, Pa 


Fafnir Bearing Co., New Britain, Conn. 

foover Ball & Bearing Co., Ann Arbor, Mich. 

Landis & Gyr, Inc., 104 Fifth Ave., New York, N. Y. 

McGill Mfg. Co., Electrical Div., Valparaiso, Ind 

New Departure, Division General Motors Sales Corp. 
Bristol, Conn. 

Norma-Hoffman Bearings Corp., Stamford, Conn., ‘‘Car 
tridge.”’ 


Ss Industries, Inc., Front & Erie Ave., Philadel 


Roller Bearing Co., Canton, Ohio. 


BEARINGS, Bronze 

Chrysler Corp., Amplex Div., Detroit, Mich. ‘‘Oilite.’’ 

Neveroil Bearing Co., 47 Foundry, Wakefield, Mass. 

Phosphor Bronze Smelting Co., 2212 Washington Ave., 
Philadelphia, Pa. 


BEARINGS, Flexible. (Rubber Substi- 
tute Combination) 


Harris Products Co., 5428 Commonwealth Ave., Detroit, 
Mich. ‘‘Torflex.’’ 


BEARINGS, Needle 
McGill Mfg. Co., Electrical Div., Valparaiso, Ind. 


BEARINGS, See Bearings and 
Bushings, Graphite; Bearings and Bush- 
ings, Non-Metallic. 


BEARINGS, Wood. See Bearings and 
Bushings, Non-Metallic. 


BEARINGS & BUSHINGS, Bronze 

Sound Brook Oil-Less Bearing Co., Bound Brook, N. J. 

bunting Brass & Bronze Co., Toledo, O. 

Johnson Bronze Co., 570 S. Mill, New Castle, Pa. 

Phosphor Bronze Smelting Co., 2212 Washington Ave., 
Philadelphia, Pa. 


BEARINGS BUSHINGS, Graphite 

Bound Brook Oil-Less Bearing Co., Bound Brook, N. J. 

Bunting Brass & Bronze Co., Toledo, O. 

General Electric Co., Plastics Dept., 1 Plastics Ave., 
Pittsfield, Mass. 

Morganite Brush Co., Inc., Long Island City, New York. 

Neveroil Bearing Co., 47 Foundry, Wakefield, Mass. 
“‘Graphex.’’ 

Randall Graphite Prods. Corp., Dept. 515, 609 W. Lake, 
Chicago, Ill 

Richardson Co., Melrose Park (Chicago), Ill. 


BEARINGS BUSHINGS, Non-Metallic 

Bound Brook Oil-Less Bearing Co., Bound Broek, N. J. 
(Nigrum Impregnated Hardwood) 

Brandywine Fibre Products Co., 1402 Walnut, Wilming- 
ton, Del 

Continental-Diamond Fibre Co., Newark, Del. 

Formica Insulation Co., 4661 Spring Grove Ave., Cin- 
cinnati, O. 

General Electric Co., Plastics Dept., 1 Plastics Ave., 
Pittsfield, Mass. 

Mica Insulator Co., Dept. 31, 200 Varick, New York, 
N. Y¥. ‘“‘Lamicoid."’ 

National Vulcanized Fibre Co., Wilmington, Del 
tichardson Co., Melrose Park (Chicago), Ill “In 
surok."’ 

Synthane Corp., Oaks, Pa. 

Wilmington Fibre Specialty Co., Wilmington, Del. 


BERYLLIUM COPPER. See Copper, Beryl- 
lium. 


BLADES, Fan. See Wheels, Blower and 
Fan. 


BLOCKS, Pillow. See Pillow Blocks. 


BLOCKS, Terminal 
Autocall Co., Shelby, Ohio 
Millen Mfg. Co., Inc., James, 150 Exchange, Malden, 


Mass 


BLOWER WHEELS. See Wheels, Blower 
and Fan. 


BLOWERS, Armature 
Ideal Commutator Dresser Co., 1008 Park Ave., Syeca- 
more, Ill 


BLUE PRINTING MACHINES. See Ma- 
chines, Printmaking. 


BOBBINS SPOOLS, Coil. See Tubes, 
Paper. 


BOLTS, NUTS AND SCREWS, Machine 

American Screw Co., Providence, R. I. 

Central Serew Co., 3519 Shields Ave., Chicago, III. 

Chandler Products Corp., Cleveland, Ohio. 

Continental Screw Co., New Bedford, Mass. 

Corbin Screw Corp., New Britain, Conn. 

Driver-Harris Co., Harrison, N. J. 

International Screw Co., Detroit, Mich. 

Lamson & Sessions Co., Cleveland, Ohio. 

National Screw & Mfg. Co., Cleveland, Ohio. 

New England Screw Co., Keene, N. H. 

Parker-Kalon Corp., 198 Varick, New York, N. Y. 

Pawtucket Screw Co., Pawtucket, R. 

Pheoll Mfg. Co., Chicago, Il. 

Progressive Mfg. Co., Torrington, Conn. 

Republic Steel Corp., Cleveland, O. 

Russell, Burdsall & Ward Bolt & Nut Co., Port Chester, 
¥ 


Ryerson & Son, Inc., Jos. T., Chicago, IN. 
Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


BOLTS, Stove 

American Screw Co., Providence, R. I. 

Central Serew Co., 3519 Shields Ave., Chicago, Ill. 

Chandler Products Company, Euclid, Ohio. 

Continental Screw Co., New Bedford, Mass. 

Corbin Screw Corporation, New Britain, Conn. 

Lamson & Sessions Co., Cleveland, Ohio. 

Natioral Serew & Mfg. Co., Cleveland, Ohio. 

Paurker-Kalon Corporation, Dept. E, 190 Varick, New 
You, N. ¥. 

Pheoll Manufacturing Company, Chicago, Illinois. 

Republic Steel Corp., Cleveland, Ohio. 

Russell Burdsall & Ward Bolt & Nut Co., Port Chester, 
N.Y 


Scovill Mre. Co., 65 Mill, Waterbury, Conn 


BOXES CABINETS 


Angle Steel Stool Co., 232 Oak, Plainwell, Mich. 


BOXES AND CARTONS 


Hinde & Dauch Paper Co., 4007 Decatur, Sandusky, O. 


ELECTRICAL MANUFACTURING 


CARBON 
PRODUCTS 
WELDING SHAPE 
ILL 
SERVE 


ilite.’’ 


FOR TODAY’S VITAL NEEDS 
Proven Industry’s Toughest Jobs 


THREE MODELS 


1 4 . 
meet all requirements 
N. J ; 
Automobile Accessories, Elec- 
trical Devices, Radio Parts, 
Gauges, Plumbing Parts, Alu- 
and any Parts where Screws are 
Lake, 
York, MODEL Production Estimates 
In 
DETROIT POW REWDRIVER 
Beryl- 
5369 ROHNS AVENUE DETROIT, MICH. 
and 
COILS 
ELECTRICAL WINDINGS 
Malden, 
7 
slower 
organization devoted the 
design and manufacture 
tion quantity orsmall orders. 
hine MAGNETIC WINDINGS COMPANY Sixteenth and Butler Streets nee 
PRESENTATIVES ASTON, PENNA 
W.A.JORDAN PARAGON SALES CO. GILBERT SALES CO. 
295 Madison Ave., (C. Fryburg) St. Paul St., 1836 Euclid Ave., 
New York, 402 Cherry St., Rochester, Cleveland, Ohio 
Philadelphia, Pa. 


PORCELAIN PARTS 


High mechanical strength and high re- 
sistance rapid heat changes. Used 
for small bushings, rods and coils. Also 


Chester, 


where high dielectric strength re- 
quired high temperatures ovens, 
toasters, roasters and immersion heaters. 
gain the multiplied experience Send for Booklet. 
organization specializing ex- 
ck, New THE ACME ELECTRIC MFG. co. manufacture 
PORCE OMPANY 
RING JUNE 1941 


‘ 


» 
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LITTELFUSES 


LITTELFUSES for Instruments, meters, etc. 1/2CO 
amp. up. Hi-Volt Littelfuses for transmitters, 

1000 to 10,000 volt ranges, 1/16 amp. 
up. SLO-BLO fuses for motors, solenoids, etc. 
AIRCRAFT, RADIO, AUTO, FUSES. Write 


for catalog 


VARNISHED 


LATION 


TUBING 
SLEEVING 


(added the cost the electrical 
appliances may equipped with 


DETACHABLE CORD SETS 
This midget flush plug, designed for fast 
your production lines. Type 
eyeleting welding. Type 902M 
fits hole. Each lead and contact 
set completely insulated moulded 
pockets. Flush plug supplied either with 
tabs leads attached. 
WRITE FOR SAMPLE 


DELIVERY/ 


Flexible Couplings 


others to 14”. of ‘LR non- 
lubricated used the world over. Standard 
equipment on many machines. Large stocks 
maintained for prompt service. Write for 
calalog. 

LOVEJOY FLEXIBLE COUPLING CO. 
5020 Lake St. Chicago, 


FIXED AND VARIABLE 
SELECTOR SWITCHES 
CERAMIC CAPACITORS 


Write for interesting literature 


CENTRALAB: Division Globe Union Inc., Milwaukee, Wis. 


BRANDING, Custom 


Regan Brothers, 180 N. 


(For 
Wacker 


Plastics) 
Drive, Chicago, Il. 


BRASS, BRONZE AND COPPER 
American Brass Co., Waterbury, Conn. 
American Nickeloid Co., 1322 N. Second, 
(Pre-finished). 
Baltimore Brass Co., 
(Also Tin Coated). 
Brass Co., 


Peru, Ill. 


1205 Wicomico, Baltimore, Md. 


Conn. 
Inc., 230 Park Ave., 


65 Mill, 


New York, 


N. 
Scovill Mfg. Co., Waterbury, Conn. 


BRASS, BRONZE COPPER, Pre-finished 


American Nickeloid Co., 1322 Second, Peru, Ill. 


BRIGHT NICKEL PLATING PROCESS 
See Plating Process, Nickel, Zinc. 


BRIGHT ZINC PLATING PROCESS. 
Plating Process, Nickel, Zinc. 


See 


BRONZE BARS, Solid and Cored 

Bound Brook Oil-Less Bearing Co., Bound Brook, N. J. 
Bunting Brass & Bronze Co., Toledo, Ohio. 

Johnson Bronze Co., 570 S. Mill, New Castle, Pa. 


BRONZE SHEETS. See Brass, 
Copper. 


Bronze and 


BRUSH SEATERS. 
BRUSHES, Commutator 


Becker Brothers Carbon Co., 3450 S. 52nd Ave 
Ill. 
General 


See Seaters. 


., Cicero, 


Electric Co., Schenectady, N. Y 
Keystone Carbon Co., St. Mary's, Pa. 
Morganite Brush Co., Inc., Long 
Pure Carbon Co., St. Mary’s, Pa. 
Superior Carbon Products, Inc., 
Cleveland, Ohio. 
Westinghouse Elec. 
burgh, Pa. 


BUSHINGS, Bronze. See 
ings, Bronze. 


““Equaload. 
Island City, Y 
9115 George Ave 


& Mfg. Co., Dept. 7-N, East Pitts- 


Bearings & Bush- 


BUSHINGS, Ceramic. See Ceramics. 


BUSHINGS, Comp. and Fibre. See 
ings Bushings, Non-Metallic. 


Bear- 


BUSHINGS, Non-Metallic. See 
& Bushings, 


Bearings 
Non-Metallic; Ceramics. 
BUSHINGS, Porcelain. 


See Porcelain. 


CABINETS BOXES, Sheet 
Angle Steel Stool Co., 232 Oak, Plainwell, 


CABLE, Asbestos, See 
Insulated. 


Mich. 


Wire & Cable, 


CABLE, Armored 


Anaconda Wire & Cable Co., 25 Broadway, New York, 


CABLE, Heavy Duty 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 

Anaconda Wire & Cable Co., 25 Broadway, New York, 


Dorchester, Mass. 
Schenectady, N. Y. 


toston Insulated Wire & Cable Co., 
General Elec. Co., Dept. 6A-201, 

“Glyptal,’’ ‘‘Versatol.’’ 
Rockhestos Products Corp., 
Roebling’s Sons Co., 


761 Nicoll, 
John A., 


New Haven, 
Trenton, N. J. 


Conn. 


CABLE, Microphone, Speaker Battery 

Alden Products Co., 717 Center, Brockton, Mass. 

American Steel & Wire Co., Rockefeller Blidg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 

Anaconda Wire & Cable Co., 25 Broadway, New York, 
N. Y¥ 


Chicago, 

Dorchester, Mass. 
710 Main, Holyoke, Mass. 
1755 N. Western Ave., Chi 


Belden Mfg. Co., 4633 W. Van Buren, 
Soston Insulated Wire & Cable Co., 
Holyoke Wire & Cable Corp., 
Lenz Electric Mfg. Co., 
cago, Ill. 
toebling’s Sons Co., John A., 
CABLE, Thermostat 
Anaconda Wire & Cable Co., 25 B 
N. ¥ 


Trenton, N. J. 
roadway, New York, 


Ansonia 
Boston 


Electrical Co., 
Insulated 


Ansonia, Conn. 
Wire & Cable Co., Dorchester, Mass. 
CABLE, Varnished Fabric 


Anaconda Wire & Cable Co., 25 Broadway, New York, 


CADMIUM, Plating 


Udylite Corp., 1651 E. Grand Blvd., Detroit, Mich. 
CAMBRIC AND CANVAS, Varnished. 


Cloth, Insulating. 


See 


CANDLES, Fixture. 
ized Fibre. 


See Tubing, Vulcan- 


CAPACITORS. See Condensers. 


CASTINGS, Aluminum 

Aluminum Co. of America, 2179 Gulf Bldg., Pittsburgh, 

Scovill Mfg. Co., 65 Mill, 


Waterbury, Conn. 


CASTINGS, Die 
Aluminum Co. of America, 


2179 Gulf Bldg., 
Pa. 


Pittsburgh, 


American Brass Co., 
Dow Chemical Co., Dowmetal 
Midland, Mich. ‘‘Dowmetal’’ (Magnesium Alloy.) 
Pressure Castings, Inc., 21500 St. Clair Ave., Cleveland, 
Ohio (Aluminum & Zinc). 


Waterbury, Conn. 


Division, 1450 E. Main, 


CASTINGS, Magnesium Alloy 
Dow Chemical Co., Dowmetal Division, 


1450 E 
Midland, Mich. ‘‘Dowmetal.”’ 


Main, 


CASTINGS, Nickel and Nickel-Alloy 

Driver-Harris Co., Harrison, N. J 

International Nickel Co., Ine., 
“*Monel’’ 


67 Wall, New York, 


CASTINGS, Phosphor Bronze 

Bound Brook Oil-Less Bearing Co., Bound Brook, 

Bunting Brass & Bronze Co., Toledo, O. 

Phosphor Bronze Smelting Co., 2212 Washington 
Philadelphia, Pa. 

Scovill Mfg. Co., 65 Mill, 


CASTINGS, Round 
Pyott Foundry & Machine Co., 328 N. 
cago, 


CEMENT, Commutator 

Iceal Commutator Dresser Co., 
more, 

Mica Insulator Co., 


CERAMICS, Bushings, 

Shapes. (See 
Akron Porcelain Co., 
American Lava Corp., 
Louthan Mfg. Co., East Liverpool, O. 
Star Porcelain Co., 41 Muirhead Ave., 
Steward Mfg. Co., D. M., 


CHAIN, Pull Socket 
Bead Chain Mfg. Co., 16 Mt. 


CHOKES. See Transformers. 
CIRCUIT BREAKERS 


Arrow-Hart & Hegeman Elec. Co., 
Div., Hartford, Conn. 

Chase-Shawmut Co., Newburyport, Mass. 

Colt’s Patent Fire Arms Mfg. Co., 
Hartford, Conn. 

General Elec. Co., Schenectady, N. Y. 

Heinemann Circuit Breaker Co., 99 Plum, 

te-Cirk-It.’” 

Ward Leonard Elec. Co., 

Westinghouse Elec. 
burgh, Pa. 


CLIPS AND MOUNTINGS, Fuse 
Alden Products Co., 717 Center, Brockton, 
Chase-Shawmut Co., Newburyport, Mass. 
Dante Elec. Mfg. Co., Bantam, Conn. 
Iisco Copper Tube & Products, Inc., 5629 Madison Rd., 
Circinnati, O. 
Jefferson Electric Co., Bellwood, Ill. 
Jones, Howard B., 2300 Wabansia Ave., 
Littelfuse, Inc., 4753 Ravenswood Ave., 
Patton MacGuyer Co., 17 Virginia Ave., 
Sherman Mfg. Co., H. B., 
Specialties, Ine., Bessemer 


CLIPS, Snap 


Cuyahoga Spring Co., 10270 Berea Rd., 


CLOTH, Insulating 

Acme Wire Co., New Haven, Conn. 

Brand & Co., Wm., 276 Fourth Ave. 
““Turbo.”’ 

General Electric Co., Section M-1126. 
Merchandising Dept., Bridgeport, Conn. 

Insulation Manufacturers Corp., 565 W. 
Blvd., Chicago, 

Irvington Varnish & Insulator Co., 
Mica Insulator Co., Dept. 31, 200 
Westinghouse Elec. & Mfg. Co., Dept. 7-N, East Pitts- 

burgh, Pa. 


CLOTH, 
Supplies. 


CLUTCHES 
Hilliard Corp., 106 W. 


COIL (Coils) 
Armature and Field. See Coils. 
tobbins. See Tubes, Paper. 
Driers and Impregnators. See 
Electromagnets. See Coils. 
Impregnators, Vacuum. See Ovens, Industrial. 
Induction. See Coils. 
Resistance. See Units and Elements. 
Spools. See Tubes, Paper. 
Winders and Spreaders. See Winding Machines, Coil. 

COILS 

Acme Wire Co., New Haven, Conn. 

Anaconda Wire & Cable Co., 25 Broadway, New York, 
NY 


Waterbury, Conn. 


Sangamon, 


1608 Park Ave., Syca- 


Dept. 31, 200 Varick, New York, 


Washers, 
also Porcelain.) 
Akron, O. 
Chattanooga, Tenn. 


Special 


Trenton, N. J. 
Chattanooga, Tenn. 


Grove, Bridgeport, Conn. 


Industrial Control 


Electrical Div., 
Trenton, N. J. 


34 South, Mt. 
& Mfg. Co., 


Vernon, N. 
Dept. 7-N, E. 


Mass. 


Chicago, TIL. 
Chicago, Ill. 
Providence, R. I. 
Battle Creek, Mich. 

Bldg., Pittsburgh, Pa. 


Cleveland, O. 


New York, N. 
Appliance and 
Washington 


Irvington, N. J. 
Varick, New York, 


Tracing. See Drafting Room 


Fourth, Elmira, N. Y. 


Ovens, Industrial. 


Coto-Coil Co., Inc., 75 Willard Ave., Providence, R. I. 

Dano Elec. Co., 93 Main, Winsted, Conn. 

Davis & Co., Inc., Dean W., 547 W. Fulton, 
Ill. 

Doyle, Inc., James W., 311 N. 

Electrical Coil Winding Co., 
N. 


Chicago, 


Desplaines, 
27 31 


Chicago, TI. 
Saunders, Camden, 


Electricoil Co., Inc., 6 Varick, New York, N. Y. 

General Elec. Co., ‘Schenectady, Ns 

Magnetic Windings Co., 

Millen Mfg. Co., Inc... 
Mass. 

Nothelfer Winding Labs.. 111 


16th Butler, 
James, 150 


Easton, Pa. 
Exchange, Malden, 


Albemarle Ave., Trenton, 


Rocbling’s Sons Co., John A., Trenton, N. J. 


COMMUTATOR STONES GRINDERS 
(See also Seaters, Commutator Brush.) 

Ideal Commutator Dresser Co., 1008 Park Ave., 
more, Ill. 


CONDENSERS, Electrolytic Filter 
Aerovox Corp., New Bedford, Mass. ‘‘Hi Farad.’’ 
General Elec. Co., Schenectady, N. Y. 

Mallory & Co., Inc., P. R., Indianapolis, Ind. 
Solar Mfg. Corp., Bayonne, N. J 

Sprague Specialties Co., North Mass. 


Syca- 


Adams, 
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Ave., 
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Main, 


y.) 
veland, 


Main, 


times motor with standard wind- 
ings not the best motor for the job. 
change frame design size means 
better application your product. 
York, 
Peerless equipped handle large 
pecial 
small orders any special design that 
will give you maximum motor efficiency, 
trouble-free operation and minimum 
upkeep. Send your motor problems. 
years building motors have given 
Control Peerless engineers experience meeting 
any motor problem. 
Pitts- 
son Rd., 
o, Ill 
Ill. 
re, R. I 
Pa 
land, O. 
ILSCO LUG? 
ance and 
ashington ~~ Built For 
Overloads! FOR MULTITUDE 
itts 
JOBS 
WRITE FOR SAMPLES AND NEW CATALOG then 
TODAY. OBLIGATION. than low cost material 
COPPER TUBE PRODUCTS, INC. LAVITE! your requirement calls 
Station ‘‘M’’, Cincinnati, (Mariemont) Ohio for material 
stand under continual arc-ing, that 
factor, must suitable for high 
York, and quotations this frequency work specify LAVITE! 
FOR EVERY PURPOSE! It's steatite ceramic that offers 
Chicago closer tolerances and 
Check these outstanding 
source for Quality properties for greater machining, with greater uniformity 
Camden, Electro-Magnetic Windings built your and permanency. 
parts assure lowest possible costs. LAVITE 
Malden, specific crevity 
Prompt Deliveries. Engineering service. only 2.5 2.6. 
DERS Send specifications for estimate and write 
ve., Syca- for your free copy our latest catalog. 
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CONDENSERS, Fixed 

Aerovox Corp., New Bedford, Mass 

Centralab, Div. of Globe Union, Inc., 900 East Keefe 
Ave., Milwaukee, Wis. 

General Elec. Co., Schenectady, N. Y. 

Mallory & Co., Inc., P. R., Indianapolis, Ind. 

Solar Mfg Corp., Bayonne, N. J 

Sprague Specialties Co., North Adams, Mass. 


CONDENSERS, Variable 
Millen Mfg. Co., Inc., James, 150 Exchange, Malden, 


Mass. 


CONNECTORS, 


Anaconda Wire & Cable Co., 25 Broadway, New York, 

Kehawke Mfg. Co., 825 Glenwood Ave., 
Minn. 


CONNECTORS, Wire 
Alden Products Co., 717 Center $rockton, _Mass 
Anaconda Wire & Cable Co., 25 Broadway, New York 


Minneapolis, 


N. 
Dante Elee. Mfg. Co., 
General Elec. Co., 
Bridgeport, Conn 
Ideal Commutator Dresser Co., 1008 Park Ave., Syca 
moore, 
Iiscu Copper Tube & Products, Inc., 
Cincinnati, O. 
Jones, Howard B., 2300 Wabansia Ave., Chicago, Ill 
Krueger & Hudepohl, Third & Vine Sts., Cincinnati, O 
Sherman Mfg. Co., H. B., Battle Creek, Mich. 


CONTACTORS, Magnetic. See Relays. 
CONTACT POINTS. See Points, Contact. 
CONTACTS, Carbon and Graphite 


Becker Brothers Carbon Co., 3450 S. 52nd Ave., Cicero, 
Ill. 

Morganite Brush Co., Inc., Long Island City, N. Y. 

Superior Carbon Products, Inc., 9115 George Ave... 
Cleveland, Ohio, 


CONTROLLERS, Motor 
(See also Rheostats Motor Control.) 
Allen-Bradley Co., 1309 S. First, Milwaukee, Wis 
American Gas Accumulator Co., Electrical Div., Eliza- 
beth, N. J. 
Arrow-Hart & Hegeman Elec. Co., 
Div., Hartford, Conn. 
Chase-Shawmut Co., Newburyport, Mass. 


Bantam, Conn 
Appliance & Merchandise Dept., 


5629 Madison Rd., 


Industrial Control 


NEW STREAMLINED 
UNBREAKABLE 


They modernize your 


equipment 
Give that added sales 
feature 


Reduce selling resistance 

Guarantee proper 
cation 

Place you step ahead 

your competitor 


WRITE FOR BULLETINS 


ENOL FIBRE 


CONTINENTAL 


Diamond Fibre Co. 
Insulation Headquarters 
Newark Delaware 


1911 
LONG ISLAND NEW YORK 
Our staff will solve your problem 
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Colt’s Patent Fire Arms Mfg. Co., Electrical Div., 
Hartford, Conn. 


Dunn, Inc., Struthers, 1321 Cherry, Philadelphia, Pa. 
Eagle Signal Corp., Moline, Ill. 

General Elec. Co., Schenectady, N. Y. 

Heinemann Circuit Breaker Co., 99 Plum, Trenton, N. J. 
Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 
Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. 


CONTROLS, Electronic 

G-M Laboratories, Inc., 4310 N. Knox Ave., Chicago, Ill. 

General Elec. Co., Section C 676-27, Schenectady, N. Y. 

United Cinephone Corp., Torrington, Conn. 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 

Weston Elec. Instrument Corp., 582 Frelinghuysen Ave., 
Newark, N. J. 


CONTROLS, Pressure and Vacuum. See 
Controls and Valves, Temperature. 

CONTROLS, Radio. See Resistors, Radio. 

CONTROLS AND VALVES, Temperature 
and Pressure 
(See also Regulators, Temperature; Thermostats. ) 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 

Arrow-Hart & Hegeman Elec. Co., Industrial Control 
Div., Hartford, Conn. 

sarber-Colman Co., Rockford, Il. 

Fenwal Incorporated, 10 Main, Ashland, Mass. 

General Elec. Co., Schenectady, N. Y. 

H-B Elec. Co., Inc., 2531 N. Broad, Philadelphia, Pa. 

Jefferson Elec. Co., Bellwood, II. 

Magnatrol Valve Corp., 56 Beekman, New York, N. Y. 

Mercoid Corp., 4201 Belmont Ave., Chicago, Ill. 

Minneapolis-Honeywell Regulator Co., 2810 Fourth Ave., 
S., Minneapolis, Minn 

Pickering Products Corp., 
Mich. “*Metrick.”’ 

Spencer Thermostat Co., 109 Forest, Attleboro, Mass 
(Low Voltage.) 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, East Pitts- 
burgh, Pa. 


CONVERTERS, Rectifier. See Rectifiers. 
CONVERTERS, Synchronous. 
COPPER, 

American Brass Co., Waterbury, Conn 


Baltimore Brass Cvo., 1205 Wicomico, Baltimore, Md. 
Mallory & Co., Inc., P. R., Indianapolis, Ind. 


Grinnell at Erwin, Detroit, 


See Motors. 


COPPER SHEETS. See Brass, Bronze and 
Copper. 


COPPER, Thin-Sheet (Electro-Deposition) 
American Brass Co., Waterbury, Conn. 
Baltimore Brass Co., 1205 Wicomico, Baltimore, Md. 


COPPER, Tin Coated. See Brass, Bronze 
and Copper. 


CORD, Flexible, Heater, Lamp, Radio and 
Heavy Duty Cords 
(See also Cable, Heavy Duty; Flexible Leads; Wire 
Insulated) 

Alden Products Co., 717 Center, Brockton, Mass. 
American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 
Anaconda Wire & Cable Co., 25 Broadway, New York, 


Belden Mfg. Cv., 4633 W. Van Buren, Chicago, II 
soston Insulated Wire & Cable Co., Dorchester, Mass. 
Driver Co.. Wilbur B., Newark, N. J 
Essex Wire Corp., Magnet Wire Div., Fort Wayne, Ind. 
General Elec. Co., Section Y-1126. Appliance and 
Merchandise Dept., Bridgeport, Conn. ‘‘Deltabeston.’’ 
Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mass. 
tockbestos Products Corp., 761 Nicoll, New Haven, Conn. 
Roebling’s Sons Co., John A., Trenton, N. J. 


CORD SETS 
Anaconda Wire & Cable Co., 25 Broadway, New York, 


CORDS, Resistance Line 

soston Insulated Wire & Cable Co., Dorchester, Mass. 
Clarostat Mfg. Co., Inc., 285 N. Sixth, Brooklyn, N. Y. 
General Elec. Co., Q-1125. Appliance & Merchandise 
Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mass. 
Ohmite Mfg. Co., 4805 W. Flournoy, Chicago, Il. 
tockbestos Products Corp., 761 Nicoll, New Haven, Conn 


CORES, Resistor and Resistance Coil 


American Lava Corp., Chattanooga, Tenn. 

Colonial Insulator Co., 937 Grant, Akron, O. 

General Elec. Co., Schenectady, N. Y. 

Leuthan Mfg. Co., East Liverpool, O. 

Star Porcelain Co., 41 Muirhead Ave., Trenton, N. J. 
““Thermolain,”’ ‘‘Lavolain.’’ 

Steward Mfg. Co., D. M., Chattanooga, Tenn. ‘‘Lavite.’’ 


COTTER PINS. See Pins, Cotter. 


COUNTING DEVICES. See Controls, Elec- 
tronic; Tachometers. 


COUPLINGS, Flexible 

Continental-Diamond Fibre Co., Newark, Del. 

Cullman Wheel Co., 1328 Altgeld, Chicago, Ill 
Guardian Utilities Co., 212 E. Michigan, Michigan 


City, Ind 
Harris Products Co., 5428 Commonwealth Ave., Detroit, 
Mich 


Hilliard Corp.. 106 W. Fourth, Elmira, N. Y. 
James Mfg. Co., D. O., 1120 W. Monroe St, Chicago, 


Lord Mfg. Co.. Erie. Pa 

Lovejoy Flexible Coupling Co., 5020 W. Lake, Chicago, 
Tl. 

Richardson Cc Melrose Park (Chicago), Il. 

Torrington Mfg. Co., Torrington, Conn. 


CUPS, Oil and Grease 


Gits Bros. Mfg. Co., 1840 S. Kilburn Ave., Chicago, 


Hunter Pres 


Steel Co., Lansdale, Pa 
Speedway Mfg. Co., 1828 S. 52nd Ave., Cicero, Il. 


Trico Fuse Mfg Co., Milwaukee, Wis. 


CUTOUTS 

Chase-Shawmut Co., The, Newburyport, Mass. ‘‘Shaw- 
mut.’’ 

DIALS 

Millen Mfg. Co., Ine., James, 150 Exchange, Malden, 
Mass. 


DIALS, Ceramic Decorated Glass 
Crowe Name Plate & Mfg. Co., 1752 Waveland Ave., 
Chicago, Ill. 


DIALS, Metal 
Crowe Name Plate & Mfg. Co., 1752 Waveland Ave., 
Chicago, Il. 


DIE CASTING MACHINES. See Machines, 
Die Casting. 


DIE-CASTINGS. See Castings, Die. 


DIES AND MOLDS 

Chicago Molded Products Corp., 1024 N. Kolmar Ave., 
Chicago, Ill. 

Richardson Co., Melrose Park (Chicago), Ill. 

Stein & Co., Wm. P., 424 St. Paul, Rochester, N. Y. 


DOWEL PINS. 


DRAFTING ROOM MATERIALS 

Charles Bruning Co., Inc., 100 Reade, New York, N. Y. 

Holliston Mills, Inc., Norwood, Mass. ‘‘Micro-Weave.’’ 

Keuffel & Esser Co., Hoboken, N. J. 

Ozalid Products Div., General Aniline & Film Corp., 
Ansco Rd., Johnson City, N. Y. (Materials for White- 
prints. 


DRIVE SCREWS. 
ping. 


DRIVES, Machine Tool 
Cullman Wheel Co., 1328 Altgeld, Chicago, Il. 
Master Electric Co., Dayton, 


DRYERS, Atmospheric, Vacuum 
Stokes Machine Co., F. J., 5996 Tabor Rd., Olney, P. O. 
Philadelphia, Pa. 


ELECTRICAL SHEETS 
(For Sheet Steel, See Sheets, Steel.) 

American Rolling Mill Co., 2071 Curtis, Middetown, Ohio. 

Carnegie-Illinois Steel Corp., Pittsburgh, Pa. (United 
States Steel Corp. Subsidiary.) 

Granite City Steel Co., Granite City, Ill. 

Newport Rolling Mill Co., Div. of Andrews Steel Co., 
Newport, Ky. 

Republic Steel Corp., Cleveland, O. 

Ryerson & Son, Inc., Jos T., Chicago, Il. 


ELECTRONIC CONTROLS. 
Electronic. 


ELECTROPLATING EQUIPMENT 

General Elec. Co., Appliance & Merchandise Dept., 
Bridgeport, Conn. 

Udylite Corp., 1651 E. Grand Blvd., Detroit, Mich. 


ENAMELS. 


See Pins, Dowel. 


See Screws, Self-Tap- 


See Controls, 


See Finishers. 


ENGINES, Internal Combustion 
Oil, Gas) 

Fairbanks, Morse & Co., Dept. E26, 600 S. Michigan 
Ave., Chicago, Ill. 


American Brass Co., Waterbury, Conn. 

Platt Bros. & Co., Waterbury, Conn. 
Secovill Mfg. Co., 65 Mill, Waterbury, Conn. 


FACTORY FURNITURE & EQUIPMENT 

Angle Steel Stool Co., 232 Oak, Plainwell, Mich. 

Royal Metal Mfg. Co., 194 N. Michigan Ave., Dept. C, 
Chicago, Tl. 


FAN BLADES AND WHEELS. See 
Wheels, Blower and Fan. 


FEELERS, Air Gap. See Gauges, Air Gap. 
FELT 


American Felt Co., Inc., Glenville, Conn. 

Felters Co., Inc., 210-E South St., Boston, Mass. 

tooth Felt Co., Inc., 480 19th St., Brooklyn, N. Y. 
Western Felt Works, 4027 Ogden Ave., Chicago, III. 


FERRULES 
American Brass Co., Waterbury, Conn. 
Co., 17 Virginia Ave., Providence, 


(Diesel, 


Revere “Copper & Brass, Inc., 230 Park Ave., New York, 
Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


FILTERS, Radio Interference. 
densers, 


See Con- 


FIBRE, Phenol. See Plastics. 


FIBRE, Vulcanized 
(Sheet and Rod, Gaskets, Washers, Screw Machine 
Products; see also Tubing, Vulcanized Fibre.) 

Brandywine Fibre Products Co., 1402 Walnut, Wilming- 
ton, Del. 

Continental-Diamond Fibre Co., Newark, Del. ‘‘Codite,’’ 
“*Vuleoid.’’ 

Insulation Manufacturers Corp., 565 W. 
3ivd., Chicago, Il. 

ation Insulator Co., Dept. 31, 200 Varick, New York, 


Washington 


National Vulcanized Fibre Co., Wilmington, Del. ‘‘Peer- 
‘‘Vul-Cot.’’ 

Solar Mfg. Corp., Bayonne, N. J. 

Taylor Fibre Co., Norristown, Pa. 

Wilmington Fibre Specialty Co., Wilmington, Del. 
“‘Fyberoid,’’ ‘‘Ohmoid.”’ 


FINISHES 
(Paints, Lacquers, Enamels.) 

Aluminum Company of America, 2179 Gulf Bldg., Pitts- 
burgh, Pa. 
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TURING 


WILL NOT CRUSH 
STRANDED WIRE 


precise and dependable where the 

uncertainty manual could 
E-Z AUTOMATIC Wire Stripper 
provided with lever (shown the top 


prove too costly detrimental. 
illustration) which stops the return the arms 


YOUR PLANT INSIDE AND OUT 


then snapped, quickly, back normal. 


lower gripper moves upwards when handles are 
squeezed, pushing trigger and lever and Allied Photo Relay Units are con- 


out action. 


Anyone Can Use E-Z AUTOMATIC 
Wire Stripper simple, satisfactory and 


structed high quality material. Com- 
pact and rugged, these units are easily 
mounted and are exceptionally sensi- 


easy operate pair pliers. tive. Operating range varies from 
100 feet depending the model. 

Write For Circulars For counting, sorting, directing, light 

and Full Particulars control, alarm, limiting, ete. Light 


source focus adjustable. Write for our new bulletin 
today. 


ALLIED CONTROL COMPANY 


INCORPORATED 


Pyramid makes Wire Stripper for every need: 
Foot Pedal; Mastercraft Foot Patented U.S. 
Pedal, Lever, Overhand Lever; and, and Foreign 
Hand Wire Strippers. 


PRODUCTS 
2224 So. State 


SPECIAL MOTORS 


Designed for each application. 


Also: Rotary- 
Motor- Converters. 
Generators. 
Frequency- 
Dynamotors. 


ELECTRIC SPECIALTY CO. 


213 SOUTH STREET, STAMFORD, CONN. 


YOU BUY COIL SPRINGS 


wire shapes, Snap-Clips, any item made from either flat 
round wire; pointed, threaded, welded; any metal 
finish; send your inquiries. 


FOR THE ELECTRONICS EQUIPMENT MANUFACTURER 


Safety Terminals, Insulated Rectifier and Thyrotron Connectors, High Voltage 

Tube Sockets, Core Chokes, Quartz Polystyrene Insulation, High 

Frequency Variable Condensers, Meter Type Dials, Cast Aluminum Chassis, etc. 
Catalogue Upon Request 


JAMES MFG.CO. Inc. 
150 EXCHANGE ST. MALDEN. MASS. 
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q 
until the wire removed stripping. 
‘ 
227 FULTON NEW 
j 


Ault & Wiborg Corp., Dept. EMJ, 75 Varick, New York, 
N. Y¥. ‘‘Polymerin.’’ 

Egyptian Lacquer Manufacturing Co., Rockefeller Cen 
ter, New York, N. Y. 

Maas & Waldstein Co., Newark, N. J. ‘‘Coprene.’’ 

New Wrinkle, Inc., Dayton, Ohio. 


FLEXIBLE LEADS AND WIRING HAR- 
NESSES 

Alden Products Co., 717 Center, Brockton, Mass. 

Anaconda Wire & Cable Co., 25 Broadway, New York, 


Belden Mfg. Co., 4633 W. Van Buren, Chicago, Ill 
Boston Insulated Wire & Cable Co., Dorchester, Mass. 
Essex Wire Corp., Magnet Wire Div., Fort Wayne, Ind. 
General Elec. Co., Section Q-1125. Appliance and Mer 
chandise Dept., Bridgeport, Conn 
Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mass. 


FLEXIBLE RESISTORS. See Cords, Re- 
sistance Line. 


FLUORESCENT SOCKETS. See Sockets, 
Lamp. 

FLUX, Brazing 

Handy & Harman, 82 Fulton, New York, N. Y¥ 


FUSE METAL. See Aluminum, also Zinc. 


FUSES, Enclosed 

Arnessen Elec. Co., 116 Broad, New York, N. Y 

Chase-Shawmut Co., Newburyport, Mass. “Shawmut,’’ 
“Shur-Lag,’’ ‘‘Therm-a-Trip.’’ 

Dante Elec. Mfg. Co., Bantam, Conn. 

General Elec. Co., Section Q-1126. Appliance and Mer 
chandise Dept., Bridgeport, Conn. 

Jefferson Electric Co., Bellwood, III. 

Littelfuse, Inc., 4753 Ravenswood Ave., Chicago, III. 

ae Fuse Mfg. Co., Milwaukee, Wis. ‘‘Trico,’’ ‘‘Kant- 
ark.’’ 


FUSES, Potential 


Littelfuse, Inc., 4753 Ravenswood Ave., 


GASKETS, See Felt. 


Chicago, Ill. 


GASKETS, Fibre. See Fibre, Vulcanized. 


Include assemblies your 
new product design. Dialco assem- 
blies are preferred manufacturers 
modern electrical devices. 


MANUFACTURERS, WRITE 


FOR SAMPLES AND COM- 
PLETE PAGE CATALOG 


DIAL LIGHT CO. 
AMERICA, INC. 


For Stamping 

Metal Parts, 

Name Plates, 
etc. 


Write for 
Bulletins. 


Numberall Stamp Tool Co. 


Huguenot Park, Staten Island, 


High Dielectric 
ACID-FREE 


GUMMED PAPER 
SHEETS AND TAPE 
MADE 
PAPER MANUFACTURERS 
PHILADELPHIA, PA. 


+t 
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GAUGES, Air Gap 
Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 
more, Ill. 


GAUGES, Vacuum 
Stokes Machine Co., F. J., 5996 Tabor Rd., Olney P. O., 
Philadelphia. Pa. 


GEARS AND PINIONS, Metal 

Gear Specialties, Inc., 2650 W. Medill Ave., Chicago, 
Ill. 

James Mfg. Co., D. O., 1120 W. Monroe, Chicago, Il. 

Perkins Machine & Gear Co., Springfield, Mass. 

Thompson Clock Co., H. C., Bristol, Conn. 


GEARS AND PINIONS, Non-Metallic 

Brandywine Fibre Products Co., 1402 Walnut, Wilming- 
ton, Del. 

Continental-Diamond Fibre Co., Newark, Del. 

Formica Insulation Co., 4661 Spring Grove Ave., Cin- 
cinnati, O 

Gear Specialties, Inc., 2650 W. Medill Ave., Chicago, 
Ill. 

General Elec. Co., Plastics Dept., 1 Plastics Ave., Pitts- 
field, Mass. *‘Fabroil,’’ ‘“‘Textolite.’’ 

James Mfg. Co., D. O., 1120 W. Monroe, Chicago, III. 

Mica Insulator Co., Dept. 31, 200 Varick, New York, 
N. Y. ‘“‘Lamicoid.’’ 

National Vulcanized Fibre Co., Wilmington, Del. 

Perkins Machine & Gear Co., Springfield, Mass. 

Richardson Co., Melrose Park (Chicago), Ill. 

Synthane Corp., Oaks, Pa. (Graphited.) 

Taylor Fibre Co., Norristown, Pa. 

Wilmington Fibre Specialty Co., 
“‘Ohmoid.”’ 


GEAR MOTORS. See Motors. 


GEAR STOCK, Laminated. See Plastics, 
also Gears & Pinions, Non-Metallic. 


Wilmington, Del. 


GENERATORS. See Motors, also Plating 
Generators. 
GLASS 


See also, Tubing Sleeving, Saturated. 
Corning Glass Works, Insulation Div., Corning, N. Y. 


GLASS-FIBRE INSULATION 


Owens-Corning Fiberglas Corp., 
**Fiberglas.”’ 


GLUE POTS. See Pots and Ladles. 


GRAPHITE BEARINGS. See 
Bushings, Graphite. 


Toledo, Ohio. 


GUARDS LAMP, Portable 
McGill Mfg. Co., Electrical Div. Valparaiso, Ind. 


GUMMED PAPER. See Paper, Gummed. 


HANGERS, Ball and Roller Bearing 
S K F Industries, Inc., Front & Erie Ave., 
phia, Pa. 


HARNESS, Wire. 


Philadel- 


See Flexible Leads. 


HEATING ELEMENTS. See Units and 
Elements, Resistance Heating. 


INSTRUMENTS, Laboratory Standard 

DeJur-Amsco Corp., Shelton, Conn. 

G-M Laboratories, Inc., 4310 N. Knox Ave., Chicago, III. 

General Elec. Co., Schenectady, N. Y. 

H-B Elec. Co., Inc., 2531 N. Broad, Philadelphia, Pa. 

Hickok Elecl. Instrument Co., 10514 Dupont Ave., Cleve- 
land, O. 

Precision Apparatus Co., 647 Kent Ave., Brooklyn, N. Y. 

Simpson Elec. Co., 5200 Kinzie, Chicago, Ill. 

Triplett Elecl. Instrument Co., 316 Harmon Ave., Bluff- 
ton, O. 

Weston Elec!. Instrument Corp., 582 Frelinghuysen Ave., 
Newark, N. J. 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, East Pitts- 
burgh, Pa. 


INSTRUMENTS, Portable and Switchboard 

DeJur-Amsco Corp., Shelton, Conn. 

General Elec. Co., Schenectady, N. Y. 

H-B Elec. Co., Inc., 2531 N. Broad, Philadelphia, Pa. 

Hickok Elecl. Instrument Co., 10514 Dupont Ave., Cleve- 
land, O. 

Simpson Elec. Co., 5200 Kinzie, Chicago, Ill. 

Triplett Elecl. Instrument Co., 316 Harmon Ave., Bluff 
ton, O. 

Wagner Elec. Corp., 6400 Plymouth Ave., St. Louis. Mo. 

Weston Elecl. Instrument Corp., 582 Frelinghuysen Ave., 
Newark, N. J. 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, East Pitts- 
burgh, Pa. 


INSTRUMENTS, Speed 
Tachometers. 


Indicating. See 


INSULATION (Insulators) 

Beads. See Beads, Insulating. 

Bushings. See Ceramics. 

Ceramic. See Ceramics. 

Cloth. See Cloth, Insulating. 

Composition. See Plastics. 

Compounds. See Varnish, Insulating; also Wax and 
Compounds. 

Fibre. See Fibre, Vulcanizer; also Plastics. 

Fibre Glass. See Glass-Fibre Insulation. 

Lava. See Lava. 

Mica. See Mica. 

Molded. See Plastics. 

Paper. See Paper, Insulating. 

Phenolic Fibre. See Plastics. 

Plastics. See Plastics. 

Porcelain. See Porcelain. 

Slot. See Paper, Insulating; also Cloth, Insulating. 

Tape. See Tape 

Tubing. See Tubing, Varnished Fabrics; also Tub- 
ing, Laminated Phenolic; also Tubing, Vulcanized 
Fibre. 

Varnish. See Varnish, Insulating. 

Vulcanized Fibre. See Fibre. 

Wax. See Wax and Compounds. 


IRONS, Soldering. (Soldering Irons, Ma- 
chines Control Stands.) 

~~ Soldering Iron Co., Inc., Deep River, Conn. 
“*Esico.’’ 

General Elec. Co., Schenectady, N. Y. 

Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 
more, Ill. 

Stanley Tools Division of the Stanley Works, New Bri- 
tain, Conn. 

Sta-Warm Elec. Co., 565 N. Chestnut, Ravenna, O 

Trent Co., Harold E., 619 N. 54th St., Philadelphia, Pa. 

Vulean Elec. Co., Lynn, Mass. 

Wiegand Co., Edwin L., 7530 Thomas Blvd., Pittsburgh, 
Pa. ‘‘Chromalox.’’ 


KNOBS, Radio and Instrument 

Alden Products Co., 717 Center, Brockton, Mass. 
American Insulator Corp., New Freedom, Pa. 

Chicago Molded Products Corp., 1024 N. Kolmar Ave., 
Chicago, Ill. 

Imperial Molded Prods. Corp., 2921 W. Harrison, Chi 
cago, Ill. 

Kurz Kasch, Inc., Dayton, O. 

Millen Mfg. Co., Inc., James, 150 Exchange, Malden, 


og 180 N. Wacker Drive, Chicago, Ill. 
LACQUERS. 
LAMINATED PLASTICS. 
LAMINATION DIES. 
LAMPHOLDERS. See Sockets. 


See Finishes. 
See Plastics. 


See Dies Molds. 


LAMPS, Incandescent 
(Standard, Miniature, Tubular and Infra-Red) 
General Elec. Co., Lamp Dept., Nela Park, Cleveland, O. 
Herzog Elec. Co., 6 Varick, New York, N. Y. 
Herzog Miniature Lamp Works, Ine., 12-19 Jackson 
Ave., Long Island City, N Fs 
North American Elec. Lamp Co., 1082 Tyler, St. Louis, 
Mo. 


LAMPS, 
General Elec. Co., Lamp Dept., Nela Specialty Div., 
118 Eighth, Hoboken, N. J 


LAVA 
American Lava Corp., Chattanooga, Tenn. ; 
Steward Mfg. Co., D. M., Chattanooga, Tenn. ‘‘Lavite.’’ 


LEADS, FLEXIBLE. 
LIGHTS, Pilot Indicator 


Alden Products Co., 717 Center, Brockton, Mass. 

Dial Light Co. of America, 90 West, New York, N. Y. 

Drake Mfg. Co., 1713 W. Hubbard, Chicago, Ill. 

General Elec. Co., Lamp Dept., Nela Specialty Div., 410 
Eighth, Hoboken, N. J. 

Herzog Miniature Lamp Works, Ine., 12-19 Jackson 
Ave., Long Island City, N. Y. 

Kirkland Co., H. R., Morristown, N. J. 


LIMIT SWITCHES. 


See Flexible Leads. 


See Switches, Limit. 


LOCK WASHER SCREWS. See Screws, 
Lock Washer. 


LOCK 
and Spring. 


LUGS, Copper 

Chase-Shawmut Co., Newburyport, Mass. 

Dante Elec. Mfg. Co., Bantam, Conn. 

Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 
more, Ill. 

Ilseco Copper Tube & Products Co., Inc., 5629 Madison 
Rd., Cincinnati, O. 

Krueger & Hudepohl, Third & Vine Sts., Cincinnati, O. 

Patton-MacGuyer Co., 17 Virginia Ave., Providence, 


Sherman Mfg. Co., H. B., Battle Creek, Mich. 


MACHINE SCREWS. See Bolts, Nuts 
Screws, Machine. 


Washers, Lock 


MACHINE TOOL DRIVES. See Drives, 
Machine Tool. 


MACHINES, Balancing 
Gisholt Machine Co., 1119 E. Washington Ave., Mad- 
ison, Wis. 


MACHINES, Die Casting 
Kux-Lohner Machine Co., Dept. E, 2145 Lexington, 
Chicago, Il. 


MACHINES, Impregnating 
Stokes Machine Co., F. J., 5996 Tabor Rd., Olney P. O., 
Philadelphia, Pa. 


MACHINES, Numbering 
Numberall Stamp & Tool Co., Inc., Huguenot Park, 
Staten Island, N. Y. 


MACHINES, Printmaking 

Charles Bruning Co., Inc., 100 Reade, New York, N. Y. 
(Black & White Prints) 

Ozalid Products Division General Aniline & Film Corp., 
Johnson City, N. Y. (Whiteprint Machines) 

Pease Co., C. F., 2605 W. Irving Park Rd., Chicago, 
Ill. (Blueprint Machines) 


MACHINES, Riveting 
Chicago Rivet & Machine Co., 1848 S. 54th Ave., 
(Cicero P. O.) Chicago, Ill. 


MACHINES, Screwdriving 

Henry Carlander, 525 W. 146th St., New York, N. Y. 

Detroit Power Screwdriver Co., 5369 Rohns Ave., De- 
troit, Mich. 

Stanley Electric Tool Div., New Britain, Conn. 


MAGNESIUM ALLOYS. 
nesium. 


MAGNETOS 
Fairbanks, Morse & Co., Dept. 25, 600 So. Michigan 
Ave., Chicago, Ill. 


See Alloys, Mag- 
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You too can play safe, 
just over fifty other 
manufacturers have, 
specifying Pure Carbon 
brushes your designs. 
Pure Carbon 
are specialists the car- 
bon brush field. 
not ask you modify 
your design fit our 
brush, 
brush fit your design. 

none our one 


hundred standard 
grades will your job 


Company 


satisfactorily, will de- 
sign modify one espec- 
ially for your needs. 

have engineers lo- 
cated the most im- 
portant cities. you will 
glad have the one near- 
est you call and over 
your problems personally 
with you. 


Your lubrication prob- 
lems, whether large 
small, will find the correct 
answer the Gits Line. 
your requirements are 
special nature, send 
your specifications. 


Chicago, 


FULL SPEED 
PRODUCTION 


— 


Glenn Martin Co. relies 
Parker-Kalon Self-tapping 
Screws for speedy assembly with secure fastenings 


Today’s order “full speed ahead!” And common with 
many manufacturers, the Glenn Martin Co. looks Parker- 
Kalon Self-tapping Screws help sustain the vitally necessary 
step-up production. For this user takes chances 
“doubtful that look okay but which per- 
centage fail use, slowing production and increasing costs. 


Among the assemblies for which Martin engineers rely 
Parker-Kalon dependability are: attaching wing tank baffles 
(see illustration), attaching flooring structure, sealing gas 
relief and oil drain holes, ete. Likewise, most the nation’s 
aircraft makers—like Douglas, Boeing, Lockheed and 
dated—write Parker-Kalon into their specifications make 
certain “doubtful screws” hamper production. 


Remember, when you buy Parker-Kalon you get dependable 
quality quality controlled the famous Parker-Kalon 
Laboratory. Write for free them...see for your- 
self! Parker-Kalon Corporation, 198-200 Varick St., New 


TYPES, SIZES, HEAD-STYLES 
FOR EVERY ASSEMBLY 
METAL PLASTICS 
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| 
SOLD ONLY THROUGH RECOGNIZED DISTRIBUTORS 


MAGNETS, Lifting 

Electrical Coil Winding Co., 
N. J. (Small) 

Nathelfer Winding Labs., 111 Albemarle Ave., 
N 


2731 Saunders, Camden, 

Trenton 
N. J. 

Ohio Elec. Mfg. Co., 5905 Maurice Ave., Cleveland, O. 

MAGNETS, Permanent 

General Elec. Co., Schenectady, N. Y. 

Mallory & Co., Inc., P. R., Indianapolis, Ind. 


MANUFACTURING, Contract 


Bridgeport Brass Co., Bridgeport, Conn. 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 
MEGOHMMETERS, See Instruments. 
MELTING POTS AND LADLES. See 
Pots Ladles. 

METAL PARTS, Decorative 

Crowe Name Plate & Mfg. Co., 1752 Waveland Ave., 
Chicago, Ill. 

METAL, Thermostatic 

Saker & Co., Inc., 113 Astor, Newark, N. J. 

Cc. 8S. Brainin Div., I. Stern & Co., Inc., 20 Vandam, 
New York, N. Y 

Callite Tungsten Corp., 547-39th, Union City, N. J. 
**Calliflex.’’ 


SS 


= 
=e 


NALCO DRITHERM 


Carbon Filament Lamps 
Best For Infra-Red Ray Drying 


Nalco Dritherm Lamps are the 
carbon filament type... proved for 
years therapeutic and indus- 
trial fields. Insist upon Dri- 
therm Lamps made only 
Nalco, St. Louis. 

Write for descriptive literature. 


North American Electric Lamp Co. 
1082 St., St. Louis, Mo. 


INFRA-RED 
DRITHERM 


HENOL 


FIBRE 


CONTINENTAL 


Diamond Fibre Co. 
Insulation Headquarters 
Newark Delaware 


MOLDED PLASTICS 
INDUSTRIAL 


MOLDS are built our own Tool Room, 
backed over experience making 
Plastic Molds. 


MOLDED are produced with the latest 
type equipment and the parts are subject 
rigid inspection before leaving our plant. 


INDUSTRIAL 


MOLDED PRODUCTS COMPANY 
2035 CHARLESTON ST. CHICAGO, ILL. 


MINIATURE 


VOLTAGES 
250 


ROUGH SERVICE INDICATOR 
TELEPHONE SPECIAL TYPES 
MADE YOUR SPECIFICATIONS 


LET QUOTE YOUR 
REQUIREMENTS 


ELECTRIC CO. 


Years Experience 


VARICK ST. NEW YORK, 


LAMPS 
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Chace Co.. W. M., 1608 Beard Ave., Detroit, Mich. 

Dole Valve Co., 1901-1941 Carroll Ave., Chicago, Il. 

General Plate Div. of Metals and Controls Corp., 34 
Forest, Attleboro, Mass. ‘‘Truflex.’’ 

Wilson Co., H. A., 105 Chestnut, Newark, N. J. 


METALS, Colored. See 
finished. 
METALS, Laminated. See Metal, Ther- 
mostatic. 
METALS, Pre-finished 
(Coils, Sheets, Strips, Wire) 
American Nickeloid Co., 1322 N. Second, Peru, Ill. 


*‘Nickeloid,’’ ‘“Tint-Metal.’’ 
Thomas “Stee] Co., Warren, O. 


METALS, Pressed Powder 


Gibson Elec. Co., 8349 Frankstown Ave., Pittsburgh (21), 


Pa. ‘‘Gibsiloy.’’ 

Mallory & Co., Inc., P. R., Indianapolis, Ind. 
METERS. See Instruments. 

MICA 


Brand & Co., Wm., 276 Fourth Ave., New York, N. Y. 

Continental-Diamond Fibre Co., Newark, Del. ‘‘Mica- 
bond.’’ 

General Elec. Co., Section Q-1126. 
chandise Dept., Bridgeport, Conn. 

Insulation Manufacturers Corp., 565 W. 
sivd., Chicago, Il. 

Macallen Co., 16 Macallen, 

Mica Insulator Co., Dept. 31, 
N. Y. ‘‘Micanite.’’ 

New England Mica Co., Inc., Waltham, Mass. ‘‘Y-27."’ 

Richardson Co., Melrose Park (Chicago), Il. 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, East Pitts- 
burgh, Pa. 


Appliance and Mer- 


Washington 


3oston, Mass. 


200 Varick, New York, 


MOLDED INSULATION. See Plastics. 
MOLYBDENUM 
Wire, Rods, Sheets, Special Shapes 


American Electro Metal Corp., 320 Yonkers Ave., Yonkers, 


Callite Tungsten Corp., 457-39th, Union City, N. J. 

Mallory & Co., P. R., Ine., Indianapolis, Ind. 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, East Pitts- 
burgh, Pa. 

Wilson Co., H. A., 105 Chestnut, 


MOTOR DRIVE UNITS. 
chine Tool. 
MOTOR-GENERATORS. See 


MOTOR STARTERS. 
tor. 


MOTORS 


(See also ‘‘Motor Specifications for Designed-in 


Newark, N. J. 


See Drives, Ma- 


Motors. 


See Controllers, Mc- 


Power 


Applications,’’ elsewhere in this issue.) 
Alliance Mfg. Co., Dept. H, Alliance, O. 
Baldor Elec. Co., 4351 Duncan Ave., St. Louis, Mo. 


Barber-Colman Co., Rockford, Ill. 

Black & Decker Elec. Co., Kent, O. 

Bodine Elec. Co., 2256 W. Ohio, Chicago, Ill. 

Century Electric Co., 1806 Pine, St. Louis, Mo. 

Delco Appliance Division, General Motors Sales Corp., 
Rochester, N. Y. 

Delco Products, 
oO. 

Dumore Company, Dept. 101-E, Racine, Wis. 

Eicor, Inc., 1062 W. Adams, Chicago, Ill. 


Division General Motors Corp., Dayton, 


Electric Specialty Co., 213 South, Stamford, Conn. 
Fairbanks, Morse & Co., Dept. E26, 600 S. Michigan 
Ave., Chicago, III. 


General Elec. Co., Schenectady, N. Y. 

General Industries Co., Dept. 10, Elyria, O. 

Hansen Mfg. Co., Princeton, Ind. ‘‘Synchron.’’ 

Haydon Mfg. Co., Inc., Forestville, Conn. 

Holtzer-Cabot Elec. Co., 125 Amory, Boston, 

Imperial Elec. Co., Akron, O. 

Janette Mfg. Co., 556 W. Monroe, Chicago, Il. 

Leland Elec. Co., Dayton, O. 

Master Elec. Co., Dayton, O. 

Ohio Elec. Mfg. Co., 5905 Maurice Ave., Cleveland, O. 

Peerless Elec. Co., Warren, Ohio 

Pioneer Gen-E-Motor, Chicago, Il. 

Reliance Elec. & Engrg. Co., 1082 Ivanhoe Rd., Cleve- 
land, O. 

Signal Elec. Co., Menominee, Mich. 

Smith Corp., F. A., 409 Davis, Rochester, N. Y. 

Speedway Mfg. Co., 1828 S. 52nd Ave., Cicero, Il. 

Wagner Elec. Corp., 6400 Plymouth Ave., St. Louis, 
Mo. 

Wesche Elec. Co., B. A., Cincinnati, Ohio. 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, East Pitts- 
burgh, Pa. 

MOUNTINGS, Rubber 

— Products Co., 5428 Commonwealth Ave., Detroit, 
Mich. 

Lord Mfg. Co., Erie, Pa. 


MULTIPLE LEAF CONTACT SWITCHES. 
See Plugs & Jacks, Radio. 


NICKEL 
Driver-Harris Co., Harrison, N. J. 
International Nickel Co., Inc., 67 Wall, New York, N. Y. 


NICKEL-SILVER 
(Sheet, Rod, Tube, Wire.) 

American Brass Co., Waterbury, Conn. 

Baltimore Brass Co., 1205 Wicomico, Baltimore, Md. 

Driver Co., Wilbur B., Newark, N. J. 

Driver-Harris Co., Harrison, N. J. 

Hoskins Mfg. Co., Detroit, Mich. 

Mallory & Co., Inc., P. R., Indianapolis, Ind. 

Revere Copper & Brass, Inc., 230 Park Ave., New York, 
a. 


Mill, Waterbury, Conn. ‘‘Adnic.’’ 
Co., 49 Franklin, Seymour, Conn. 


NUMBERING MACHINES. 
Numbering. 


NUTS, Machine Screw. 
and Screws. 


NUTS, Self-Locking 

Elastic Stop Nut Corp., 2334 Vauxhall Rd., Union, N. J. 
Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 

Standard Pressed Steel Co., Box 594, Jenkintown, Pa. 


NUTS, Wing 

Central Screw Co., 3519 Shields Ave., Chicago, Tll. 

Parker-Kalon Corp., Dept. KB, 190 Varick, New York, 


Mass. 


Scovill Mfg. Co., 65 
Seymour Mfg. 


See Machines, 


See Bolts, Nuts 


OHMMETERS. See Instruments. 

OIL SEALS. See Seals, Oil. 

OILERS 

Gits Bros. Mfg. Co., 1840 S. Kilbourn Ave., Chicago, 
Ill 


Hunter Pressed Steel Co., Lansdale, Pa 


Speedway Mfg. Co., 52nd Ave., Cicero, 

Tricc Fuse Mfg. Co., Milwaukee, Wis. ‘‘Opto-Matic,’’ 
**Levomatic,’’ ‘‘Drip-Drop.’’ 

OIL-LESS BEARINGS. See Bearings 


Bushings, Graphite; 
ings, Non-Metallic. 


OSCILLOGRAPHS. 


Testers. 


Bush- 


See Instruments, also 


OVENS, Industrial and Laboratory 
Annealing, Drying, Temper Drawing, Mold 

General Electric Co., Schenectady, N. Y. 

Trent Co., Harold E., 619 N. 54th, Philadelphia, Pa. 


PACKING MATERIAL 
Kimberly-Clark Corp., Neenah, Wisc. 
Wadding. ) 


PAINT. See Finishes. 


PANELS, Metal. 
Crowe Name Plate & Mfg. Co. 
Chicago, Ill. 


PAPER, Gummed 


Paper Manufacturers Co., Philadelphia, Pa. 


PAPER, Insulating 

Fish Paper, Press Board, Fiber Board, Fuller Board, 
Slot Insulation. 

Brand & Co., Wm., 276 Fourth Ave., New York, N. Y. 
““Turbo.’”’ 

—— Fibre Products Co., 1402 Walnut, Wilming- 
ton, Del. 

Continental-Diamond Fibre Co., Newark, Del. 

General Elec. Co., Section Q-1126. Appliance and Mer- 
chandise Dept., Bridgeport, Conn. 

Insulation Manufacturers Corp., 565 W. 
Blvd., Chicago, 

Kimberly-Clark Corp., 8 S. Michigan Ave., Chicago, Ill. 
(Kimsul—for Thermal Insulation.) 

Mica Insulator Co., Dept. 31, 200 Varick, New York, 
N. Y¥. “‘Armatite,’’ ‘‘Duro,’’ ‘‘Micoid.’’ 

National Vulcanized Fibre Co., 
“‘Campbellite,’” “‘C-F,’’ ‘‘Peerless.’’ 

Taylor Fibre Co., Norristown, Pa. 

West Virginia Pulp & Paper Co., Pulp Products Dept., 
230 Park Ave., New York, N. Y. ‘‘Electrite,’’ ‘‘Dens- 
ite.’’ 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, East Pitts- 
burgh, Pa 

Wilmington 


Baking. 


(‘‘Kimpak"’ Crepe 


1752 Waveland Ave., 


“‘Neutrelec.’’ 


Washington 


Wilmington, Del. 


Fibre Specialty Co., 


PEGS, Armature 
Insulation Manufacturers 
Blvd., Chicago, Tl. 
Mica Insulator Co., Dept. 31, 200 Varick, New York, 


Wilmington, Del. 


Corp., 565 W. Washington 


Natioral Vulcanized Fibre Co., Wilmington, Del. 


PENDANTS, Socket Chain 
Bead Chain Mfg. Co., 16 Mt. Grove, 


PHENOLIC COMPOUNDS. 
PHENOL FIBRE. 
PHOSPHOR BRONZE 


American Brass Co., Waterbury, Conn. 
Zaltimore Brass Co., 1205 Wicomico, 
(Also Tin Coated.) 

Bridgeport Brass Co., Bridgeport, Conn 

Bunting Brass & Bronze Co., Toledo, O. 

Driver-Harris Co., Harrison, N. J. 

Phosphor Bronze Smelting Co., 2212 Washington Ave., 
Philadelphia, Pa. 

Revere Copper & Brass, Inc., 230 Park Ave., New York, 
N 


Mfg. Co., Mill, Waterbury, Conn. 
Seymour Mfg. Co., 49 Franklin, Seymour, Conn. 


PHOTOELECTRIC CELLS AND TUBES 

DeJur-Amsco Corp., Shelton, Conn. 

G-M Laboratories, Inc., 4310 N. Knox Ave., Chicago, Il. 

General Elec. Co., Section C 676-27, Schenectady, N. Y. 

Weston Elecl. Instrument Corp., 582 Frelinghuysen Ave., 
Newark, N. J. ‘‘Photronic.’’ 


PILLOW BLOCKS, Ball Roller Bearing 

Ahlberg Bearing Co., 3030 W. 47th St., Chicago, Il. 

Fafnir Bearing Co., New Britain, Conn. 

Norma-Hoffmann Bearings Corp., Stamford, Conn. 

S.K.F. Industries, Inc., Front & Erie Ave., Philade)- 
phia, Pa. ‘‘Rubber Flex.’’ 


PILOT LIGHTS. 
PINIONS. 


PINS, Assembly 
Grocv-Pin Corp, 411 Kerrigan Ave., Union City, N. J. 


PINS, Cotter 
Hubbard Spring Co., M. D., 575 Central Ave., Pontiac, 
Mich. 


PINS, Dowell 
Allen Mfg. Co., Hartford, Conn. 


PLASTICS, Laminated Molded 

(See also Tubing, Laminated Phenolic, 
Extruded Plastic.) 

Alden Products Co., 717 Center, Brockton, Mass. 

American Insulator Corp., New Freedom, Pa. ‘‘Aico.’’ 
(Cold Molded. ) 

Auburn Button Works, Inc., Molded Plastics Div., Au- 
burn, N. Y. 

takelite Corp., 30 E. 42nd, New York, N. Y. 

Barber-Colman Co., Rockford, 

Brandywine Fibre Products Co., 1402 Walnut, Wilming- 


ton, Del. 
Catalin Corp., 1 Park Ave., New York, N. Y. 
Chicago Molded Products Corp., 1024 N. Kolmar Ave., 


Chicago, Tl. 


Bridgeport, Conn. 
See Plastics. 


See Plastics. 


Baltimore, Md. 


See Lights, Pilot. 


See Gears Pinions. 
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QUALITY 
SPECIAL PORCELAIN PARTS 
Our job produce Special Porcelain 
Parts meet the customers’ individual 
requirements. are doing just that, 
satisfactorily and economically, for many 
exacting buyers. Send your inquiries; 

obligation. 
AKRON PORCELAIN CO. 
Akron, Ohio 


AKRON, OHIO 


CODUR ENAMELS, recent 
development, will give 
clean, smooth and glossy; resis- 
tant high heat, marring, hot 


grease, and kerosene. 


special enamels will cut 
your costs because they bake rapidly 
both Infra-Red and Convection minutes, 
depending upon temperature and type oven are suited 
mass-production methods. 


Codur enamels are supplied 


white, porcelain white, and popular colors. 


SEND FOR TECHNICAL DATA BULLETIN 


and 


Branch Offices ond Warehouses Cerroll Ave, Chicege 1228 W Pico Blvd. Los Angeles 


PIONEERS PROTECTION 


JUNE 1941 


Shell Type 
MOTORS 


Compact and Efficient 


Design often facilitated and efficiency 
increased making the motor integral 
part the machine appliance. This type 
particularly suitable where one the 
motor speeds available directly applicable 
the purpose. 


The stator pressed into heavy steel shell 
and the rotor bored and mounted the 
spindle. Rotor dynamically balanced 
test shaft with key place. 


Ratings range from HP; speeds, 
1150, 1750 and 3500 rpm. Built for A.C. 


single phase multiphase currents. 


Tell your requirements and 
will advise with you. 


THE OHIO ELECTRIC MFG. CO. 


5905 Maurice Ave. Cleveland, Ohio 
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Insulate bare wire with LAVOLAIN ball and 
socket beads. High dielectric and mechanical 
strength. sizes. Shown size. 


THE STAR PORCELAIN CO. 
Muirhead Ave. TRENTON, 


Vitreous Enameled 
RESISTORS 


Made for long, dependable 
service. 

More Economical buy and 
to use. 

Complete range fixed, 
tapped and adjustable types. 
Write for samples; obli- 


INSTRUMENT RESISTORS 


Manufacturers 


Wire Wound resistors for Instrument, 
Electronic and Industrial applications. 


Precision spool type; Tubular, both 
standard and precision tolerances; Ad- 
justable units; Resistance cards and 
Custom built units. 


WRITE FOR CATALOG 


Instrument Resistors, Inc. 
Little Falls, New Jersey 


~ 


When properly adjusted, iron 
cannot overheat burn off its 
tin. can maintained 
any desired temperature while 
the stand. Complete control 
tip temperature possible. 


QUALITY 
RELAYS 


2, 2500 ohm, SPDT, $1.05 (list) 
MR- 7,6V.,AC, SPDT, 1.23 (list) 


Write for complete data. 


STANDARD ELECTRICAL PRODUCTS CO. 


419 Ist Avenue No., Minneapolis, Minn. 
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When removed, full current 
instantly appliedto iron. Send 


Continental-Diamond Fibre Co., Newark, Del. ‘‘Dilecto,’’ 
‘‘Celeron.’’ 

Dow Chemical Co., 1450 E. Main, Midland, Mich 

Durez Plastics & Chemicals, Inc., 163 Walck Road, North 
Tonawanda, N. Y. 

Formica Insulation Co., 4661 Spring Grove Ave., Cin- 
cinnati, O. 

General Elec. Co., Plastics Dept., 1 Plastics Ave., Pitts- 
field, Mass. ‘‘Textolite’’. 

General Industries Co., Molded Plastics Div., Olive & 
Taylor Sts., Elyria, O. 

— Molded Prods. Corp., 2921 W. Harrison, Chi- 
eago, Ml. 

Industrial Molded Products Co., 2035 Charleston, Chicago, 
Til 


Irvington Varnish & Insulator Co., Irvington, N. J. 
Kurz-Kasch, Inc., Dayton, O. 

Macallen Co., 16 Macallen, Boston, Mass. 

Mica Insulator Co., Dept. 31, 200 Varick, New York, 


National Vulcanized Fibre Co., Wilmington, Del. ‘‘Phe- 
nolite.”’ 

Rastone Corp., Lafayette, Ind. | 

Richardson Co., Melrose Park (Chicago), Ill. ‘‘Insurok.’’ 


Westinghouse Elec. & Mfg. Co., Dept. 7-N, East Pitts- 
burgh, Pa. 

Wilmington Fibre Specialty Co., Wilmington, Del. 
“‘Ohmoid.”’ 


PLATES, Carbon Resistance 
secker Brothers Carbon Co., 3540 S. 52nd Ave., Cicero, 
Ill 


Morganite Brush Co., Inc., Long Island City, N. Y. 

Superior Carbon Products, Inc., 9115 George Ave., Cleve- 
land, Ohio. 

Trent Co., Harold E., 619 N. 5th, Philadelphia, Pa. 


PLATES, Name 
Crowe Name Plate & Mfg. Co., 1752 Waveland Ave., 
Chicago, Ill. 


PLATING GENERATORS 

Eicor, Inc., 515 8S. Lafilin, Chicago, Ill. 

Electric Specialty Co., 213 South, Stamford, Conn. 
General Elec. Co., Schenectady, N. Y. 


PLATING PROCESS, Nickel, Zinc 

General Elec. Co., Section Q-1125. Appliance and Mer- 
ehandise Dept., Bridgeport, Conn. 

Udylite Corp., 1651 E. Grand Blvd., Detroit, Mich. 


PLATINUM. See Points, Contact. 


PLIERS TOOLS 
Klein & Sons, Mathias, 3200 Belmont Ave., Chicago, Ill. 


PLUGS, Attachment 

Arrow-Hart & Hegeman Elec. Co., Industrial Control 
Div., Hartford, Conn. 

Belden Mfg. Co., 4633 W. Van Buren, Chicago, Tl. 

General Elec. Co., Section Q-1126. Appliance and Mer- 
chandise Dept., Bridgeport, Conn. 


PLUGS, Expansion 
Hubbard Spring Co., M. D., 575 Central Ave., Pontiac, 
Mich. 


PLUG CORD SETS 

Alden Products Co., 717 Center, Brockton, Mass. 

Arrow-Hart & Hegeman Elec. Co., Industrial Control 
Div., Hartford, Conn. 

Belden Mfg. Co., 4633 W. Van Buren, Chicago, Ill. 

General Elec. Co., Section Q-1126. Appliance and Mer- 
chandise Dept., Bridgeport, Conn. 

Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mass. 


PLUGS & JACKS, Radio 

Alden Products Co., 717 Center, Brockton, Mass. 
Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago. Ill. 
Jones, Howard B., 2300 Wabansia Ave., Chicago, IIl. 


PLUGS & SOCKETS, Multiple Contact 
Alden Products Co., 717 Center, Brockton, Mass. 
Elec. Mfg. Co., 1627 Walnut, Chicago, 
Jones, Howard B., 2300 Wabansia Ave., Chicago, Ill. 


POINTS, Contact 
Molybdenum, Platinum, Silver, Tungsten, Special Al- 
loys. 
American Electro Metal Corp., 320 Yonkers Ave., Yonkers, 


Baker & Co., Inc., 113 Astor, Newark, N. J. 

C. S. Brainin Div., I. Stern & Co., Inc., 20 VanDam, 
New York, N. Y 

Callite Tungsten Corp., 547-39th, Union City, N. J. 

Cleveland Tungsten, Inc., 10000 Meech Ave., Cleveland, 
oO. 

Fansteel Metallurgical Corp., North Chicago, III. 

General Plate Div. of Metals and Controls Corp., 34 
Forest, Attleboro, Mass. 

Gibson Electric Co., 8349 Frankstown Ave., Pittsburgh 
(21), Pa. “Gibsiloy.”’ 

Mallory & Co., Inc., P. R., Indianapolis, Ind. 

Wilson Co., H. A., 105 Chestnut, Newark, N. J. 


PORCELAIN 

Akron Porcelain Co., Akron, O. 

American Lava Corp., Chattanooga, Tenn. 

Colonial Insulator Co.. 937 Grant, Akron, O. ‘‘Porcelex.’’ 

Imperial Porcelain Wks., Inc., Trenton, N. J. 

Louthan Mfg. Co., East Liverpool, O. ‘‘Elemite.’’ 

National Porcelain Co., Trenton, N. J 

N. J. Porcelain Co., Trenton, N. J. 

Square D Co., Peru, Ind 

Star Porcelain Co.. 41 Muirhead Ave., Trenton, N. J. 
Nu Blac.”’ “‘Thermolain,’’ ‘‘Vitrolain,’’ ‘‘Lavolain.’’ 

Steward Mfg. Co., D. M., Chattanooga, Tenn. 

Universal Clay Products Co., 1540 E. First, Sandusky, O. 


POTENTIOMETERS. See Resistors, Radio 
Control. 


POTS LADLES, Melting 

Acme Elec. Heating Co., 1209 Washington, Boston, Mass. 

Dunn, Ine., Struthers, 1321 Cherry, Philadelphia, Pa. 
“Duneo.”’ 

Electric Soldering Iron Co., Inc., Deep River, Conn. 

General Elec. Co., Schenectady, N. Y. 

Sta-Warm Elec. Co., 565 N. Chestnut, Ravenna, 0O. 
“*Triplex.’’ 

Trent Co., Harold E., 619 N. 54th, Philadelphia, Pa. 

Vulean Elec. Co., Lynn, Mass. 


Weigand Co., Edwin L., 7530 Thomas Blvd., Pittsburgh, 


Pa. ‘‘Chromalox.’’ 


POWER TOOLS. See Tools, Power. 


PRE-FINISHED METALS. 
Pre-finished. 


PRESSES, Plastic Molding 

Kux-Lohner Machine Co., 2145 Lexington, Chicago, III. 

Stokes Machine Co., F. J., 5996 Tabor Rd., Olney P. O., 
Philadelphia, Pa. 

PROCESS EQUIPMENT 

Stokes Machine Co., F. J., 5996 Tabor Rd., Olney P. O., 
Philadelphia, Pa. 

PUMPS, Vacuum 

Stokes Machine Co., F. J., 5996 Tabor Rd., Olney P. O., 
Philadelphia, Pa. 

PUSH BUTTON STATIONS. See Switches, 
Remote Control. 


PYROMETERS 


DeJur-Amsco Corp., Shelton, Conn. 

PYROXYLIN COMPOUNDS. See Plastics. 

RAWHIDE GEARS. See Gears & Pinions, 


REACTORS, Fluorescent. See Sockets 
Switches, Fluorescent. 


RECEPTACLES, Lamp. See 
Lamp. 


RECTIFIERS, Current 

Benwood Linze Co., “1807 Locust, St. Louis, Mo. 

Electricoil Co., Inc., 6 Varick, New York, N. Y. 

Fansteel Metallurgical Corp., North Chicago, II. 

General Elec. Co., Section Q-1126. Appliance and Mer- 
chandise Dept., Bridgeport, Conn. 

International Telephone Development Co., Inc., 137 
Varick, New York, N. Y. 

Mallory & Co., Inc., P. R., Indianapolis, Ind. 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, East Pitts- 
burgh, Pa. 


REDUCERS, SPEED. See Speed Reducers. 
REELS, Cord (Built in) 


Vacuum Cleaner Corp. of America, Cordomatic Div., 
Wissahickon Ave. & Juniata, Philadelphia, Pa. 
*‘Cordomatic.”’ 


REFRACTORY PORCELAIN. See Ceram- 
ics; Cores, Resistor; Porcelain. 


REGULATORS, Speed. See Controllers, 
Motor. 


REGULATORS, Temperature 
(See also Controls & Valves, Temperature; Thermo- 
stats.) 
Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 
Dunn, Inc., Struthers, 1321 Cherry, Philadelphia, Pa. 
““Dunco.”’ 
Fenwal Incorperated, 10 Main, Ashland, Mass. 
General Elec. Co., Schenectady, N. Y. 
Mercoid Corp., 4201 Belmont Ave., Chicago, IIl. 
Minneapolis-Honeywell Regulator Co., 2810 Fourth Ave., 
S., Minneapolis, Minn. 
Paragon Elec. Co., 37 W. Van Buren, Chicago, Ill. 
Spencer Thermostat Co., 101 MWorest, Attleboro, Mass. 
(Low Voltage.) 


REGULATORS, Voltage 

Acme Elec. & Mfg. Co., 35 Water, Cuba, N. Y. 
General Elec. Co., Schenectady, N. Y. 

H-B Elec. Co., Inc., 2531 N. Broad, Philadelphia, Pa. 
Superior Electric Co., 80 Harrison, Bristol, Conn. 

Ward Leonard Elec. Co., 34 South, Mt. Vermon, N. Y. 


RELAYS 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 

Allied Control Co., Inc., 227 Fulton, New York, N. Y. 

American Automatic Elec. Sales Co., Dept. C, 1033 W. 
Van Buren, Chicago, Ill. ‘‘Auteleo.’’ ‘‘Strowger.’’ 

American Gas Accumulator Co., Electrical Div., Eliza- 
beth, N. J. ‘‘Agastat’’ (Time delay). 

Arrow-Hart & Hegeman Elec. Co., Industrial Control 
Div., Hartford, Conn. 

Autoca!ll Co., Shelby, Ohio. 

Sarber-Colman Co., 1216 Rock. Rockford, Ml. 

Clare & Co., C. P., Lawrence & Lamon Aves., Chicago, 
Tl. 

Davis & Co., Inc., Dean W., 547 W. Fulton, Chicago, 


See Metals, 


Sockets, 


Dunn, Inc., Struthers, 1321 Cherry, Philadelphia, Pa. 

Eagle Signal Corp., Moline, Ill. 

G-M Laboratories, Inc., 4310 N. Knox Ave., Chicago, Ill. 

General Elec. Co., Section 676-27, Schenectady, 

Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, Ill. 

Hart Mfg. Co., Hartford, Conn. ‘‘Diamond H.’’ 

H-B Elec. Co., Inc., 2531 N. Broad, Philadelphia, Pa. 

Kurman Elec. Co., Inc., 241 Lafayette, New York, N. Y. 

Leach Relay Co., 5919 Avalon Blvd., Los Angeles, Cal. 

Mercoid Corp., 4201 Belmont Ave., Chicago, Ill. 

Millen Mfg. Co., Inc., James, 150 Exchange, Malden, 
Mass. 

Standard Electrical Products Co., 419 First Ave., North, 
Minneapolis, Minn. 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 

Weston Elecl. Instrument Corp., 582 Frelinghuysen Ave., 
Newark, N. J. 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, East Pitts- 
burgh, Pa. 


RESISTANCE LINE CORD. 
Line. 


RESISTORS, Power Circuit 

Acme Elec. Heating Co., 1209 Washington, Boston, Mass. 

Aerovox Corp., New Bedford, Mass. 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 
“‘Bradleyunit,’’ ‘‘Bradleyometer,’’ ‘‘Bradleystat.’’ 

Clarostat Mfg. Co., Inc., 285 N. Sixth, Brooklyn, N. Y. 

Daven Co., 158 Summit, Newark, N. J. 

General Elec Co., Schenectady, N. Y. 

Hardwick, Hindle, Inc., 140 Pennington, Newark, N. J. 

Instrument Resistors, Inc., Little Falls, N. J. 

—ae Resistance Co., 405 N. Broad, Philadel- 
phia, Pa. 

Lectrohm, oe 5131 W. 25th Place, Chicago (Cicero 
P. Ul. 

Mallory & Co., P. R., Indianapolis, Ind. 

ay oe Elec. Controller Co., 5309 Ravenswood Ave., 
Chicago, 

Ohmite Mfg. Co., 4805 W. Flournoy, Chicago, Ill. 

tex Rheostat Co., 37 W. 20th, New York, N. Y. 

Sprague Specialties Co., North Adams, Mass. 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 


See Cords, 


ELECTRICAL MANUFACTURING 


Monsanto Chemical Co., Plastics Div., Springfield, Mass. ; 
Synthane Corp., Oaks, Pa. Pe 
Taylor Fibre Co., Norristown, Pa. | Pe 
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Progressive adequate- 
equipped design and 
produce your specifica- 


tions fastening devices 
requiring special heads, 
threads, finishes supple- 
mentary operations, any 
metal alloy adapted the 
cold- upset process. 


The most modern equip- 
ment, efficient system 
routing work through the 
plantandaskilled personnel, 
supported years ex- 
perience specializing 
makes possible 
the high-speed, economical 
production accurate parts 
that meet fully your require- 
ments for assemblies that 
stay together permanently! 
Submit samples outline 
figures, given 
without obligation. 
Progressive also pre- 
pared supply all the 
standard machine screws, 
stove bolts and nuts. Rivets 


and studs special order 
only. Catalog request. 


for hard-to-get metals 


Reasonably prompt and certain delivery can made the 
versatile American Bonded Metals listed above. Use them 
replace costly, hard-to-get brass, zinc, aluminum your 
civilian products. You save time and money because American 
Bonded Metals are reaching you completely plated and polished 
and ready for fabrication. Let American Nickeloid Company representative 
help you with your metal problems. 


AMERICAN NICKELOID COMPANY 


Mfrs. NICKEL, CHROMIUM, BRASS, and COPPER Electro-Bonded Finishes 
ESTABLISHED 1898 ILLINOIS 


JONES No. 140 SERIES TERMINAL STRIPS 


3/4” 13/32” 


5-40 3/16” screws. h., terminals 


6-32 screws. 


5/8” 
terminals 

8-32 screws, 
Barrier strips not only make long leakage path but pre- 
vent direct shorts from frayed wires terminals. Molded 
bakelite insulation. Three sizes shown. 
terminal with many applications. Order supply today. 


HOWARD JONES 


2300 WABANSIA AVE. 


CHICAGO, ILL. 


JUNE 1941 


THE RAJAH SOLDERLESS 


SNAP TERMINALS 


Used Extensively Manu- 
facturers Oil Burners, 
Radio, Testing Devices, Ma- 
chines, Appliances and Equip- 
ment 


The complete terminal consists two 
parts—the base stud (male) which can 
furnished tapped for 
10/32” 10/24” machine screws—and 
the spring snap terminal (female). 


The base stud fastened panel 
electrode the sparking plug; the spring 
snap terminal fastened the ignition 
cable, 


Merely push the terminal the base 
stud, and snaps into place making 
positive electrical connection. re- 
move just pull off; screws bother 
with, springs bruise fingers. 


Write today for descriptive folder illustrating our complete 
line terminals, nipples, tools, base studs, etc. obligation. 


THE co. 


TRADE MARK 


BLOOMFIELD NEW JERSEY 


KVA for production con- 
stant, stable voltage for you at all times, 
even though the line voltage varies 
much thirty percent. 


They are fully automatic and instanteous 
operation—have no moving parts—re- 
quire no maintenance—and are self- 
protecting against short circuit. 

You can build SOLA CONSTANT 
VOLTAGE TRANSFORMER into your 
product, or incorporate it in your pro- 
duction line or laboratory and know that 
every test will made under identical 
line conditions. 


Compact—economical. Standard designs 
are available, units can built 
your special specifications. 


SOLA ELECTRIC COMPANY 
2525 Clybourn Ave., Chicago, 


TRANSFORMERS 


Above 200 VA. 


From 20-200 VA. 


VA. 


FASTENIN 
YOUR 
Ave., 
Mass. 
CONSTANT 
N. X. 
go, 
Ask for 
137 


SCREWS for 


SAMUEL SONS 


BURNLEY 


THE ORIGINAL 


FAVORITE 
FOR YEARS 


MAKES SOLDER 
FLOW QUICK 
AND FAST 


Approved 
Laboratories 


BURNLEY BATTERY MFG. CO. 


NORTH EAST, PENNSYLVANIA 


KESTER 
FLUXES 


Years Old 


WRITE 
YOUR PROBLEM 


KESTER 
4209 Wrightwood Avenue, Chicago, Illinois 


Eastern Plant: Newark, 
Canadian Plant: Brantford, Ont. 


Wire Stripping Machines 


(Bench Type) 


Power Screwdrivers 


Automatic Stop Clutch 


Wire Cutting Shears 
(Bench Type) 


HENRY CARLANDER 


Manufacturers Labor-Saving Tools 
for the Electrical Industry since 1925 
New York, 


525 146th St. 


FROM ROOM FURNACE 
TEMPERATURES 


Rings, Tubular, Cartridges 
Unit Air Heaters, Vane Heaters, 

Furnace Types. Why not for engineering 
data? Write for name nearest representative. 


HAROLD TRENT CO. 
619 54th ST., PHILADELPHIA, 


| 


RESISTORS, Radio Control 
Attenuators, Fixed Resistors, Rheostats, Potentiometers. 

Acme Elec. Heating Co., 1209 Washington, Boston, Mass. 

Aerovox Corp., New Bedford, Mass. 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 

Centralab. Div. of Globe Union, Inc., 900 East Keefe 
Ave., Milwaukee, Wis. 

Clarostat Mfg. Co., Inc., 285 N. Sixth, Brooklyn, N. Y. 

Daven Co., 158 Summit, Newark, N. J. 

Hardwick, Hindle, Inc., 140 Pennington, Newark, N. J. 

Instrument Resistors, Inc., Little Falls, N. J. 

International Resistance Co., 405 N. Broad, Philadel- 
phia, Pa 

Lectrohm, Inc., 5131 W. 25th Place, Chicago (Cicero 

Mallory & Co., Inc., P. R., Indianapolis, Ind. 

National Elec. Controller Co., 5309 Ravenswood Ave., 
Chicago, Il. 

Ohmite Mfg. Co., 4805 W. Flournoy, Chicago, Ill. 

Sprague Specialties Co., North Adams, Mass 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 


RHEOSTATS, Electroplating 

Ailen-Bradley Co., 1309 S. First, Milwaukee, Wis. 

National Elec. Controller Co., 5309 Ravenswood Ave., 
Chicago, Ill. 

Udylite Corp., 1651 E. Grand Blvd., Detroit, Mich. 


RHEOSTATS, Motor Control 
Acme Elec. Heating Co., 1209 Washington, Boston, Mass. 
Allen-Bradley Co., 1309 S. First, Milwaukee, Wis 
Clarostat Mfg. Co., Inc., 285 N. Sixth, Brooklyn, N. Y. 
General Elec. Co., Schenectady, N. Y. 
Harcwick, Hindle, Inc., 140 Pennington, Newark, N. J. 
International Resistance Co., 405 N. Broad, Philadel- 
phia, Pa. 
National Elec. Controller Co., 5309 Ravenswood Ave., 
Chicago, Tl. 
Ohmite Mfg. Co., 4805 W. Flournoy, Chicago, Tl 
| 


Rex Rheostat Co., 37 W. 20th, New York, nN. 

Superior Electric Co., 80 Harrison, Bristol, Conn 

Vulcan Elee Co., Lynn, Mass 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 
‘Vitrohm.”’ 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, East Pitts- 
burgh, Pa. 


RHEOSTATS, Radio. See Resistors, Radio 
Control 


RIVETING MACHINES. See Machines, 
tiveting. 


RIVETS, Plain 

Central Screw Co., 3519 Shields Ave., Chicago, III. 
Progressive Mfg. Co., Torrington, Conn. 

Republic Steel Corp., Cleveland, O. 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


RIVETS, Split Tubular 
Chicago Rivet & Machine Co., 1848 S. 54th Ave., 
(Cicero P. O.), Chicago, 


ROTARY CONVERTERS. See Motors. 
RUBBER GOODS, Mechanical 


Monarch Rubber Co., Hartville, Ohio 


RUBBER INSULATED MOUNTINGS. See 
Mountings, Rubber. 


R.P.M. COUNTERS. See Tachometers. 
SCREWS, Recessed Head 


American Screw Co., Providence, R. I. 

Chandler Products Co., Euclid, O. 

Continental Screw Co., New Bedford, Mass. 

Corbin Screw Corp., New Britain, Conn. 

Lamson & Sessions Co., Cleveland, O. 

National Screw & Mfg. Co., Cleveland, O 

Parker-Kalon Corp., 198 Varick, New York, N. Y. 

Pheoll Mfg. Co., Chicago, Ill. 

— Burdsall & Ward Bolt & Nut Co., Port Chester, 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn 

Shakeproof Lock Washer Co., 2509 N. Keeler Ave., Chi- 
cago, Ill 


Standard Pressed Steel Co., Box 594, Jenkintown, Pa. 


SCREWS, Self-Tapping 

American Screw Co., Providence, R. I 

Central Serew Co., 3519 Shields Ave., Chicago, Il. 

Continental Screw Co.. New Bedford, Mass. 

Groov-Pin Corp., 411 Kerrigan Ave., Union City, N. J. 

Parker-Kalon Corp., 198 Varick, New York, N. Y 

Shakeproof Lock Washer Co., 2509 N. Keeler Ave., Chi- 
cago, Ill 


SCREWS, Set and Cap 

Allen Mfg. Co., Hartford, Conn 

Parker-Kalon Corp., 198 Varick, New York, N. Y. 

Republic Steel Corp., Cleveland, O. 

Scovill Mfg Co., 65 Mill, Waterbury, Conn 

Shakeproof Leck Washer Co., 2509 N. Keeler Ave., Chi- 
cago, ll 

Standard Pressed Steel Co., Box 594, Jenkintown, Pa. 


SCREWS, Thumb 

Central Screw Co., 3519 Shields Ave., Chicago, III. 
Parker-Kalon Corp., 198 Varick, New York, N. Y. 
Progressive Mfg. Co., Torrington, Conn 


SCREWS, Hollow Socket Head 

Allen Mfg. Co., Hartford, Conn. 

Central Screw Co., 3519 Shields Ave.. Chicago, III 
Parker-Kalon Corp., 198 Varick, New York, N. Y. 
Standard Pressed Steel Co., Box 594, Jenkintown, Pa. 


SCREWS, Lock Washer 

American Screw Co., Providencee, R. TI. 

Continental Screw Co., New Bedford, Mass. 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn 

Shakeproof Lock Washer Co., 2309 N. Keeler Ave., Chi 
cago, Til “‘Sems.”’ 


SCREWS, Machine. See Bolts, Nuts 
Screws. 

SCREWDRIVING MACHINES. See Ma- 
chines, Screwdriving. 

SCREW MACHINE PRODUCTS, Fibre 
See Fibre, Vulcanized. 


SCREW MACHINE PRODUCTS, Metal 


Aluminum Co. of America, 2179 Gulf Bldg., Pittsburgh, 


Pa 
Hunter Pressed Steel Co., Lansdale, Pa. 


Linden & Co., Inc., 897 Broad, Providence, R. I. 
National Aeme Co., 170 E. 131, Cleveland, O. 
Peck Spring Co., 12 Grove Ave., Plainville, Conn. 
Progressive Mfg. Co., Torrington, Conn. 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 

Shimer & Sons, Samuel J., Milton, Pa 

Standard Pressed Steel Co., Box 594, Jenkintown, Pa 


SCREWS, Wood 

American Screw Co., Providence, R. I. 

Central Screw Co., 3519 Shields Ave., Chicago, Ill. 
Chandler Products Company, Euclid, O. 

Continental Screw Co., New Bedford, Mass 

Corbin Screw Corporation, New Britain, Conn. 
Lamsen & Sessions Co., Cleveland, O. 

National Screw & Mfg. Co., Cleveland, O. 

Parker Co., Charles, Meriden, Conn. 

Pheoll Manufacturing Company, Chicago, Ill. 
—— Burdsall & Ward Bolt & Nut Co., Port Chester, 


Scovill Manufacturing Co., 65 Mill, Waterbury, Conn. 
Southington Hardware Mfg. Co., Southington, Conn. 
Whitney Screw Corp., Nashua, N. H. 


SEALS, Oil 

American Felt Co., Ine., Glenville, Conn. 

Felters Co., In«., 210-E South St., Boston, Mass. 

Garlock Packing Co., Palmyra, N. Y¥. ‘‘Klozure.’’ 

Gits Bros. Mfg. Co., 1840 S. Kilbourn Ave., Chicago, 
Ill. 

Victor Mfg. & Gasket Co., P. O. Box 1333, 5750 Roose- 
velt Road, Chicago, Ill. 


SEATERS, Commutator Brush 


Ideal Commutator Dresser Co,. 1008 Park Ave., Syca- 
more, Ill. 


SEPARATORS, Magnetic 
Ohio Elec. & Mfg. Co., 5905 Maurice Ave., Cleveland, O. 


SHADES, Mica 

Mica Insulator Co., Dept. 31, 200 Varick, New York, 

New England Mica Co., Waltham, Mass. 


SHEARS, Bench 
Henry Carlander, 525 W. 146th St., New York, N. Y¥. 


SHEETS, Brass, Bronze, Copper. See 
Brass, Bronze and Copper. Also Copper 
Thin-Sheet. 


SHEETS, Enameling 

American Rolling Mill Co., 2841 Curtis, Middletown, O. 
““Armco.”” 

Carnegie-Illinois Steel Corp., Pittsburgh, Pa. (United 
States Steel Corp. Subsidiary.) 

Granite City Steel Co., Granite City, Ill. 

Newport Rolling Mill Co., Div. of Andrews Steel Co., 
Newport, Ky. 

Republic Steel Corp., Cleveland, O. 

Ryerson & Son, Inc., Jos. T., Chicago, Ill. 


SHEETS, Nickel. See Nickel. 


SHEETS, Steel 

American Nickeloid Co., 1322 N. Second, Peru, Ill. 
( Pre-finished. ) 

American Rolling Mill Co., 2841 Curtis, Middletown, O. 
““Armco.”’ 
American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 
Carnegie-Illinois Steel Corp., Pittsburgh, Pa. (United 
States Steel Corp. Subsidiary.) 

Granite City Steel Co., Granite City, Tl. 

Newport Rolling Mill Co., Div. of Andrews Steel Co., 
Newport, Ky. 

Republic Steel Corp., Cleveland, O. 

Ryerson & Son, Inc., Jos. T., Chicago, Ill. 


SHELLS, Screw Socket 

Patton-MacGuyer Co., 17 Virginia Ave., Providence, 
R. 

Secovill Mfg. Co., 65 Mill, Waterbury, Conn. 


SILVER 

Sheet, Rod, Tube, Wire, Anodes 

taker & Co., Inc., 113 Astor, Newark, N. J. 

Handy & Harman, 82 Fulton, New York, N. Y 

General Plate Div. of Metals and Controls Corp., 34 
Forest, Attleboro, Mass. 

Mallory & Co., Inc., P. R., Indianapolis, Ind. 

Wilson Co., H. A., 105 Chestnut, Newark, N. J. 


SLATE 


Portland-Monson Slate Co., Portland, Me. 


SLEEVING, Saturated. See Tubing, Var- 
nished. 


SLOT INSULATION. See Paper, Insulat- 
ing; also Cloth, Insulating. 


SLOTTING MACHINES AND TOOLS 

General Elec. Co., Schenectady, N. Y. 

Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 
more, Ill 


SOCKETS, Lamp 

Arrow-Hart & Hegeman Elec. Co., Industrial Control 
Div., Hartford, Conn. 

General Elec. Co., Section Q-1125. 
chandise Dept., Bridgeport, Conn. 


SOCKETS, Radio Tube 
Millen Mfg. Co., Inc., James, 150 Exchange, Malden, 
Mass. 


SOCKETS SWITCHES, FLUORESCENT 
(Fluorescent Lamp Auxiliaries; Starter Switches 
Sockets, Resistor & Control Units, ete. See also 
Transformers & Condensers.) 

Alden Products Co., 717 Center, Brockton, Mass. ‘‘Roto- 
lok’’ (Sockets. ) 

Arrow-Hart & Hegeman Elec. Co., Industrial Control 
Div., Hartford, Conn. (Sockets. ) 

Clarostat Mfg. Co., Inc., 285 N. Sixth, Brooklyn, N. Y. 
(Resistor Units.) 

Doyle, Inc., James W., 311 N. Desplaines St., Chicago, 
Ill. 

General Electric Co., Schenectady, N. Y. (Sockets.) 

International Resistance Co., 405 N. Broad, Philadelphia, 
Pa. (Resistor Units.) 

Sheldon Electric Co., 76-82 Coit, Irvington, 
(Starter Switches. ) 

Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. 
(Sockets & Starter Switches.) 


Appliance and Mer- 
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Just tell your 
power needs. our 
standard motors will 
not the job, 
will build motor 
fit your exact 
requirements. Write 
and get all the 
facts this cus- 
tom service today. 


Dept. 302 1628 


WESCHE ELECTRIC COMPANY 


SEE PAGES 47-50 
FOR DETAILS 


PRODUCT DESIGN 
CONTEST 


CONTEST EDITOR 

ELECTRICAL MANUFACTURING 
1250 SIXTH AVENUE 

NEW YORK, 


have new product which would like 
enter the SEVENTH ANNUAL ELECTRICAL 
PRODUCT DESIGN CON- 


Title 


JUNE 1941 


BETTER DESIG 
INCREASED AALES into 


YOUR HEATED PRODUCT 


CHROMALOX 


ELECTRIC HEATING UNITS 


Want top-flight tonic for 
ailing product needing 
new pep and vigor? The 
prescription clear and 
simple Chromalox 
electric heating units! 

Does your product suffer 
from “heating unit 
complaints, come-backs, 
heavy servicing costs? 
Chromalox units are un- 
failing remedy. 
product design needed? It’s 
easy with these units their 
wide choice types, which 
sometimes enable lower pro- 
duction costs, too. Would 
sales increase desirable? 
Add Chromalox reputation 
yours, and boost the 
sales curve. 

are electric heating 
specialists. design and 
manufacture 
heating equipment. For 
twenty-five years have 
worked with manufacturers 
applying electric heat 
products for all industries, 
and for domestic use. This 
broad experience your 
command. 


OUR ENGINEERS ARE 
READY HELP YOU 
BUILD BETTER PRODUCT 


Their advice and cooper- 
ation are offered without 
obligation. Write about 
your specific problem. 


FOR HANDY REFERENCE 
every design engineer will 
want the Chromalox Book 
Electric Heat—64 pages 
packed with data and appli- 
cation methods. Mail the 
coupon with your business 
letterhead. 


EDWIN WIEGAND COMPANY 
7530 Thomas 
Send the CHROMALOX BOOK ELECTRIC HEAT 


Pittsburgh, Pa. 
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SOLDER, 

General Elec. Co., Section Q-1125. Appliance and Mer- 
chandise Dept., Bridgeport, Conn. 

Kester Solder Co., 4209 Wrightwood Ave., Chicago, III. 

Ruby Chemical Co., 64 McDowell, Columbus, 0. 


SOLDER, Silver 

Baker & Co., Inc., 113 Astor, Newark, N. J. 

General Plate Co., Div. Metals and Controls Corp., 
34 Forest, Attleboro, Mass. 

Handy & Harman, 82 Fulton, New York, N. Y. ‘‘Sil- 
Fos,’’ ‘‘Easy-Flo.’’ 

Mallory & Co., Inc., P. R., Indianapolis, Ind 

Wilson Co., H. A., 105 Chestnut, Newark, N. J. 


SOLDERING COMPOUNDS 
Stick, Paste, Flux, Salts, Fluid. 

Burnley Battery & Mfg. Co., North East, Pa. 

General Elec. Co., Section Q-1126. Appliance and Mer- 
chandise Dept., Bridgeport, Conn. 

Kester Solder Co., 4209 Wrightwood Ave., Chicage, Ill. 

McGill Mfg. Co., 300 Indiana Ave., Valparaiso, Ind. 
“Star,’’ ‘‘Crescent.’’ 

Ruby Chemical Co., 64 McDowell, Columbus, 0. 


SOLDERING IRONS. See Irons, Soldering. 
SOLDERING POTS. See Pots and Ladks. 


SOLENOIDS 
Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 


American Automatic Electric Sales Co., 1033 W. Van 
3uren, Chicago, 


Davis & Co., Inc., Dean W., 547 W. Fulton, Chicago, 
Til. 

Electrical Coil Winding Co., 2731 Saunders, Camden, 
N. J 


Electrocoil Co., Inc., 6 Varick, New York, N. Y. 

General Elec. Co., Schenectady, N. Y. 

Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, Ill. 

Magnetic Windings Co., 16th & Butler, Easton, Pa. 

Nothelfer Winding Labs., 111 Albemarle Ave., Trenton, 
J 


N. J. 
Roebling’s Sons Co., John A., Trenton, N. J. 


SPEED INDICATORS. See Tachometers; 
also 


SPEED REDUCERS. Also see Motor 
Specifications elsewhere this issue. 

Cullman Wheel Co., 1328 Altgeld, Chicago, Ill. 

James Mfg. Co., D. O., 1120 W. Monroe, Chicago, Ill. 

Janette Mfg. Co., 556 W. Monroe, Chicago, Ill. 


SPIRAL 
WRAPPED 


SQUARE ROUND 
RECTANGULAR 


Write for Samples and Prices 


PARAMOUNT PAPER TUBE 
801 GLASGOW AVE., FORT WAYNE, IND. 


For dependable strain reliefs and 
sure, permanent protection against 
cord troubles specify GRIP- 
MASTERS. They absorb the cord 
pull, and relieve dangerous strains 
terminals. Acceptable the 
Underwriters’ Laboratories. 
able sizes fit diversity 
cords. Samples request. 


Spirally Wrapped Dielectric 


Write for Prices and Samples 
PRECISION PAPER TUBE 
035 CHARLESTON CHICAGO, 
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SPEED REGULATORS. See Controllers, 
Motor. 


SPRINGS 

Accurate Spring Mfg. Co., 3817 W. Lake, Chicago, Ill. 

American Spring & Mfg. Corp., Holly, Mich. 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Steel Subsidiary.) 


Barnes Co., Wallace, Div. of Associated Spring Corp., 
Bristol, Conn. 


Cuyahoga Spring Co., 10270 Berea Rd., Cleveland, O. 
Gibson Co., Wm. D., Div. of Associated Spring Corp., 
1800 Clybourn Ave., Chicago, IIl. 
= Spring Co., M. D., 575 Central Ave., Pontiac, 
ich. 
Hurter Pressed Steel Co., Lansdale, Pa. 
Peck Spring Co., 12 Grove Avenue, Plainville, Conn. 


Raymond Mfg. Co., Div. of Associated Spring Corp., 
Corry, Pa. 


SPROCKETS, Roller Chain 
Cullman Wheel Co., 1328 Altgeld, Chicago, Il. 


STAMPINGS, Metal 


Accurate Spring Mfg. Co., 3817 W. Lake, Chicago, Il. 

American Brass Co., Waterbury Brass Goods Branch, 
Waterbury, Conn. 

Barnes Co., Wallace, Div. of Associated Spring Corp., 
Bristol, Conn. 

Bridgeport Brass Co., Bridgeport, Conn. 

Cuyahoga Spring Co., 10270 Berea Rd., Cleveland, O. 

Dante Elec. Mfg. Co., Bantam, Conn. 

Dayton Rogers Mfg. Co., Minneapolis, Minn. 

Gibson Co., Wm. D., Div. of Associated Spring Corp., 
1800 Clybourn Ave., Chicago, Il. 

= Spring Co., M. D., 575 Central Ave., Pontiac, 

Hunter Pressed Steel Co., Lansdale, Pa. 

Krueger & Hudepohl, Third & Vine Sts., Cincinnati, O. 

Linden & Co., Inc., 897 Broad, Providence, R. I. 

Co., 17 Virginia Ave., Providence, 
». 

Raymond Mfg. Co., Div. of Associated Spring Corp., 
Corry, Pa. 

Republic Steel Corp., Cleveland, O. 


Revere Copper & Brass, Inc. (Rome Mfg. Div.), 230 
Park Ave., New York, N. Y 


Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 
Shakeproof Lock Washer Co., 2509 N. Keeler Ave., 
Chicago, Til. 

Sherman Mfg. Co., H. B., Battle Creek, Mich. 
Wilmington Fibre Specialty Co., Wilmington, Del. 


STAMPINGS, Small, Non-Metallic 


Brandywine Fibre Products Co., 1402 Walnut, Wilming- 
ton, Del. 


Continental-Diamond Fibre Co., Newark, Del. 
Formica Insulation Co., 4661 Spring Grove Ave., Cin- 
cinnati. O 


General Elec. Co., Plastics Dept., 1 Plastics Ave., 
Pittsfield, Mass. 

Richardson Co., Melrose Park (Chicago), Il. 

Synthane Corp., Oaks, Pa. 

Taylor Fibre Co., Norristown, Pa. 


STARTERS, Motor. 
tor. 


See Controllers, Mo- 


STEEL BARS SHAPES 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land. O. (United States Steel Corp. Subsidiary.) 

Newport Rolling Mill Co., Div. of Andrews Steel Co., 
Newport, Ky. 

Republic Steel Corp., Cleveland, O. 

Ryerson & Son, Inc., Jos. T., Chicago, Ml. 


STEEL SHAFTING, Screw Stock 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 

Republic Steel Corp., Cleveland, O. 

Ryerson & Son, Inc., Jos. T., Chicago, Ill. 


STEEL SHEETS. See Sheets, Steel. 


STEEL SHEETS, Enameling. See Sheets, 
Iron Enameling. 


STEEL, Stainless 
American Rolling Mill Co., 2841 Curtis, Middletown, 
oO. “‘Armco.’’ 

American Stee] & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 
Carnegie-Illinois Stee] Corp., Pittsburgh, Pa. (United 

States Steel Corp. Subsidiary.) 
Cold Metal Process Co., Youngstown, Ohio. 
Driver Co., Wilbur B., Newark, N. J. 
Republic Steel Corp., Cleveland, O. 
Ryerson & Son, Inc., Jos. T., Chicago, Il. 


STEEL, Stamped Turned 
Angle Steel Stool Co., 232 Oak, Plaiuwell, Mich. 


STEEL, Strip 

American Nickeloid Co., 1322 N. Second 8t., Peru, Il. 
(Pre-finished. ) 

American Rolling Mill Co., 2841 Curtis, Middletown, 
Oo. **Armco.”’ 
American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp. Subsidiary. ) 
Barnes Co., Wallace, Div. of Associated Spring Corp., 
Bristol, Conn. (Cold Rolled Spring.) 

Carnegie-Illinois Steel Corp., Pittsburgh, Pa. (United 
States Steel Corp. Subsidiary.) 

Cold Metal Process Co., Youngstown, O. (Cold Rolled.) 

Granite City Steel Co., Granite City, Ill. 

Republic Steel Corp., Cleveland, O. 

Roebling’s Sons Co., John A., Trenton, N. J. 

Ryerson & Son, Inc., Jos. T., Chicago, Il. 

Thomas Steel Co., Warren, O. (Electro Zinc, Copper, 
Nickel, Brass & Bronze Coated, also Bright Finish 
Uncoated. ) ‘“‘Thomastrip.”’ 


STRAIN RELIEFS, Cord 

Belden Mfg. Co., 4633 W. Van Buren, Chicago, Il. 

General Elec. Co., Section Q-1125, Appliance and Mer- 
chandise Dept., Bridgeport, Conn. 

Walker Co., George, 118 Amsterdam Ave., Passaic, N. J. 


STRIPPERS, Wire 

Henry Carlander, 525 W. 146th 8St., New York, N. Y. 

Ideal Commutator Dresser Co., 1008 Park Ave., Syea- 
more, 


Pyramid Products Co., 2224 S. State, Chicago, Ill. 
**Colonial,’’ ‘‘E Z.’’ 

Smith Corp., F. A., 400 Davis, Rochester, N. Y. 

Wire Stripper Co., 1727 Eastham Ave., E. Cleveland, O. 


STROBOSCOPES 
yeneral Electric Co., Schenectady, N. Y. 


SWITCHES, Fixture Fan 

Arrow-Hart & Hegeman Elec. Co., Industrial Contre} 
Div., Hartford, Conn. 

General Elec. Co., Section Q-1126. Appliance and Mer- 
chandise Dept., Bridgeport, Conn. 


McGill Mfg. Co., Electrical Div., Valparaiso, Ind. 
‘*Levolier.’’ 


SWITCHES, Heater 

Arrow-Hart & Hegeman Elec. Co., Industrial Control 
Div., Hartford, Conn. 

General Elec. Co., Section Q-1126. Appliance and Mer- 
chandise Dept., Bridgeport, Conn. 

Hart Mfg. Co., Hartford, Conn. ‘‘Diamond H.”’ 


SWITCHES, Level and 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 

Arrow-Hart & Hegeman Elec. Co., Industrial Controk 
Div., Hartford, Conn. 

Gereral Elec. Co., Schenectady, N. Y. 

Pickering Products Corp., Grinnell at Erwin, Detroit, 
Mich. ‘‘Metrik.’’ 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 

Westinghouse Elec..& Mfg. Co., Dept. 7-N, East Pitts- 
burgh, Pa. 


SWITCHES, Limit 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 

Allied-Control Co., Inc., 227 Fulton, New York, N. Y¥. 
“AC” 

Arrow-Hart & Hegeman Elec. Co., Industrial Controd 
Div., Hartford, Conn. 

Barber-Coleman Co., Rockford, Ill. 

General Elec. Co., Schenectady, N. Y. 

Hart Mfg. Co., Hartford, Conn. 

Micro Switch Corp., Freeport, Ill. 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, East Pitts- 
burgh, Pa. 


SWITCHES, Mercury 

General Elec. Co., Nela Specialty Div., Lamp Dept., 
410 I"ighth,. Hoboken, N. J. ‘‘Kon-Nec-Tors.”’ 

Hart Mfg. Co., Hartford, Conn. ‘“‘Diamond H.”’ 

Jefferson Elec. Co., Bellwood, Ill. (Metal) 

Mercoid Corp., 4201 Belmont Ave., Chicago, Ill. 

Minneapolis-Honeywell Regulator Co., 2810 Fourth Ave., 
S., Minneapolis, Minn. 

Powrex Switch Co., 196 Willow, Waltham, Mass. 


SWITCHES, Radio 

Centralab, Div. of Globe Union, Inc., 900 East Keefe 
Ave., Milwaukee, Wis. 

Clarostat Mfg. Co., Inc., 285 N. Sixth, Brooklyn, N. Y. 

Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, Tl. 

Mellory & Co., Inc., P. R., Indianapolis, Ind. 

Oiumite Mfg. Co., 4805 W. Flournoy, Chicago, Il. 


SWITCHES, Remote Control 
Push Button, Toggle, Lever or Treadle. 
Allen-Bradley Co., 1309 8S. First, Milwaukee, Wis. 
Allied Control Co., Inc., 227 Fulton, New York, N. Y. 
“HC” 


American Automatic Elec. Sales Co., 1033 W. Van 
Buren, Chicago, Il. 

Arrow-Ilart & Hegeman Elec. Co., Industrial Control 
Div., Hartford, Conn. 

Clare & Co., C. P., Lawrence and Lamon Aves., Chi- 


Dunn, Inc., Struthers, 1321 Cherry, Philadelphia, Pa. 


General Elec. Co., Schenectady, N. Y. 

Hart Mfg. Co., Hartford, Conn. ‘‘Diamond H.”’ 

Micro Switch Corp., Freeport, Il. 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 

Westinghouse Elec. & Mfg. Co, Dept 7-N, East Pitts- 
burgh, Pa. 


SWITCHES, Snap, Heavy Duty 
For Electric Range and Small Motor Control. 1 
Allied Control Co., Inc., 227 Fulton, New York, N. Y. 
Arrow-Hart & Hegeman Elec. Co., Industrial Contro) 
Div., Hartford, Conn. 
Chase-Shawmut Co., Newburyport, Mass. 
General Elec. Co., Section Q-1126. Appliance and Mer- 
chandise Dept., Bridgeport, Conn. 
Hart Mfg. Co., Hartford, Conn. ‘‘Diamond H.” 
Micro Switch Corp., Freeport, Ill. 
Minreapolis-Honeywell Regulator Co., 2810 Fourth Ave. 
S., Minneapolis, Minn. 


SWITCHES, Stepup 
Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, Ill. 


SWITCHES, Thermostatic 


Fenwal Incorporated, 10 Main, Ashland, Mass. 
SWITCHES, Time. 


SWITCHES, Vacuum 
General Electric Co., Schenectady, N. Y. 


See Timing Devices. 


TACHOMETERS 
Veeder-Root, Inc., Hartford, Conn. 


Weston Elecl. Instrument Co., 582 Frelinghuysen Ave., 
Newark, N. J 


TAGS, Terminal, Wire Cable 
National Band & Tag Co., Dept. 9-192, Newport, Ky. 


TAPE, Braided 


Anaconda Wire & Cable Co., 25 Broadway, New York, 


TAPES, Cotton, Linen, Silk 

Continental-Diamond Fibre Co., Newark, Del. 

General Elec. Co., Section Q-1126. Appliance and Mer- 
chandise Dept., Bridgeport, Conn. 

Insulation Manufacturers Corp., 565 W. Washington 
Blvd., Chicago, Ill. 

Mica Insulator Co., Dept. 31, 200 Warick, New York, 
N 


_ 
Westinghouse Elec. & Mfg. Co., Dept. 7-N, East Pitts- 
burgh, Pa. 
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GEORGE WALKER COMPANY 
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RING 


dustrial production, seconds 
can spell success failure. 


machinery equipment 
—the timing control unit 

accurate. There can 
half-way measures, where 
timers are concerned, 
approximates, hit-or- 
the job. 


Our engineers are fully 

aware their responsibility 
industry and the na- 
tion. INDUSTRIAL TIM- 
ERSfare vital our line 
defense. 


INDUSTRIAL TIMER 
CORPORATION 


109 EDISON PLACE NEWARK, 


HEATING ELEMENT INSULATION 


Great 


SINGLE DOUBLE $4.50 


&O. Motor Coaches stop our door. 


Higher Vacuum 


Practical Information 


Economies and Advantages 


a 


< 


This book should invaluable engineers and others who 
have with vacuum and vacuum equipment. new 
catalog Stokes High Vacuum Pumps describes and 
illustrates them fully. But more than this, hand book 
ever compiled. 


Much the material original, never before published. 
Technical data illustrated with charts. High vacuum prac- 
tice evacuating tubes and bottles, drying and impregnating 
cable, drying capacitors, loading coils, radio coils and con- 
densers, etc., are discussed. Auxiliary equipment and its use, 
importance oil, how select pumps, how detect leaks 
vacuum system and remedy them, and other important 
subjects are treated. Conversion tables, tables showing boil- 
ing points water and solvents various pressures and 
similar information are included. 


Data and installation photos showing vacuum equipment 
electrical manufacture will particular interest engi- 
neers this industry. 


you use vacuum pumps equipment you want 
study the economies and other advantages processing 


under high vacuum you are welcome copy this 
new catalog and hand book. 


Write for your copy. 


STOKES MACHINE COMPANY 


5996 Tabor Road 


Pacific Coast Representative: 


Olney, 


Representatives New 
Cleveland, Detroit 


Philadelphia, Pa. 


Chicago, Cincinnati, St. Louis, 


Under KNOTT 
JOHN WOELFLE, Manager 
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L. H. Butcher Company, Inc. 
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TAPE, Adhesive, Fibre Paper 

Minnesota Mining & Mfg. Co., St. Paul, Minnesota. 
**Scotch.’’ 

Paper Manufacturing Co.. Philadelphia, Pa. ‘‘Neutrelec’’ 


TAPE, Mica 

Continental-Diamond Fibre Co., Newark, Del 

General Elec. Co., Section M-1126. Appliance and Mer 
chandise Dept., Bridgeport, Conn. 

Insulation Manufacturers Corp., 565 W. Washington 
Blvd., Chicago, 

Mica Insulater Co., Dept. 31, 200 Varick, New York, 


TAPE, Rubber and Friction 

General Elec. Co., Section M-1126. Appliance and Mer 
chandise Dept., Bridgeport, Conn. 

Insulation Manufacturers Corp., 565 W. Washington 
Blvd., Chicago, Il. 

Mica Insulator Co., Dept. 31, 200 Varick, New York, 


Westinghouse Elec. & Mfg. Co., Dept. 7-N, East Pitts- 
burgh, Pa. 

TAPE, Varnished Fabric 

Acme Wire Co., New Haven, Conn. 

Brand & Co., Wm., 276 Fourth Ave., New York, N. Y¥ 
““Turbo.”’ 

General Elec. Co., Section M-1126. Appliance and Mer 
chandise Dept., Bridgeport, Conn. 

Insulation Manufacturers Corp., 565 W. Washington 
Blyd., Chicago, Ill 

Mica Insulator Co., Dept. 31, 200 Varick, New York, 
N. Y. ‘‘Empire.’’ 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, East Pitts- 
burgh, Pa. 


TERMINAL BLOCKS. See Blocks, Ter- 
minal. 


TERMINALS, Plain and Locking 

Shakeproof Lock Washer Co., 2509 N. Keeler Ave., 
Chicago, Til 

Thompson-Bremer & Co., 1640 W. Hubbard, Chicago, III. 


TERMINALS CONNECTORS 
Alden Products -Co., 717 Center, Brockton, Mass 


American Brass Co., Waterbury Brass Goods Branch, 
Waterbury, Conn. 

Anaconda Wire & Cable Co., 25 Broadway, New York, 

Dante Elec. Mfg. Co., Bantam, Conn 

Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, III. 


VARNISH CAMBRIC TUBING, 
SATURATED SLEEVING, ETC. 


B-H quality insulation 
products include 
Flame-Proof Varnish 
Cambric Tubing, Mag- 
neto (Impregnated) 
Tubing, Radio (Spa- 
ghetti) Tubing, Inside 
Coated Saturated 
Sleeving and Fiberglas 


Tubing. 
BENTLEY-HARRIS 
MFG. COMPANY 


1000 Bentley St. 
CONSHOHOCKEN, PA. 


have specialized the 
manufacture high quality coils 
and transformers for over 
years. All are custom made 
meet specific requirements. 
Available sizes from watt 
KVA. Our engineer- 
ing service your disposal. 
Send for 
tin No. today. 


PORTLAND-MONSON 
SLATE CO. 


Quarriers 
Monson Slate 
for Electrical 


Purposes, Natural 
Black, Oil Finish 


Monson, Maine 


Office, Portland, Maine 
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Ilseo Copper Tube & Products, Inc., 5629 Madison Rd., 
Cincinnati, O 

Jones, Howard B., 2300 Wabansia Ave., Chicago, Ill. 
(Terminals and Terminal Plates.) 

Krueger & Hudepohl, Third & Vine Sts., Cincinnati, O. 

Littelfuse, Ine., 4252 Lincoln Ave., Chicago, Ill. (For 
Fuses. ) 

— Mfg. Co., Inc., James, 150 Exchange, Malden, 
Mass. 

Patton-MacGuyer Co., 17 Virginia Ave., Providence, 


Rajah Co., Bloomfield, N. J. 

Sherman Mfg. Co.. H. R., Battle Creek, Mich. 

Thompson-Bremer & Co., 1642 W. Hubbard, Chicago, 
Ill. 


TESTERS, Coil. See also Instruments. 


Weston Elecl. Instrument Corp., 582 Frelinghuysen Ave., 
Newark, N. J. 


TESTING LABORATORIES 
Electrical Testing Laboratories, 79th & East End Ave., 
New York, N. Y. 


THERMOSTATIC METAL. See Metal, 
Thermostatic. 


THERMOSTATS 

Acme Elec. Heating Co., 1209 Washington, Boston, Mass. 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 

Arrow-Hart & Hegeman Elec. Co., Industrial Control 
Div., Hartford, Conn. 

Barber-Colman Co., Rockford, Ill. 

—_ Inc., Struthers, 1321 Cherry, Philadelphia, Pa. 
““Dunco.”’ 

Fenwal Incorporated, 10 Main, Ashland, Mass. 

General Electric Co., Schenectady, N. Y. 

-" B. Elec. Co., Inc., 2531 N. Broad, Philadelphia, 
a. 

Hart Mfg. Co.. Hartford, Conn. ‘‘Diamond H.’’ 

Mercoid Corp., 4201 Belmont Ave., Chicago, Ill. ‘‘Pyro 
therm,”’ ‘‘Sensathern,’’ ‘‘Vasaflame.’’ 

Micro Switch Corp., 1 East Spring, Freeport, Il. 

Minneapolis-Honeywell Regulator Co., 2810 Fourth Ave., 
S., Minneapolis, Minn. 

Spencer Thermostat Co., 103 Forest, Attleboro, Mass. 
““‘Klixon.’’ 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, East Pitts- 
burgh, Pa. 


TIMING DEVICES 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis 

American Gas Accumulator Co., Electrical Div., Eliza- 
beth, N. J. 

Sarber-Colman Co., Rockford, III. 

Cramer Co., Inc., R. W., Centerbrook, Conn. 

= Inc., Struthers, 1321 Cherry, Philadelphia, Pa. 
**Dunco.”’ 

My Signal Corp., Moline, Ill. ‘‘Microflex,’’ ‘‘Poly- 
ex.”’ 

Generali Electric Co., Dept. 6B-201, Shenectady, N. Y. 

Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, Ill. 

Hansen Mfg. Co., Princeton, Ind. 

Hart Mfg. Co., Hartford, Conn. ‘‘Diamond H.”’ 

Industrial Timer Corp., 109 Edison Place, Newark, N. J. 

Paragon Electric Co., 37 West Van Buren St., Chicago, 


Ml. 
Photoswitch, Inc., Cambridge, Mass. 
Thompson Clock Co., H. C., Bristol, Conn. 
Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 
to ag Automatic Timer Co., Graybar Bldg., New York, 
Westinghouse Elec. & Mfg. Co., Dept. 7-N, East Pitts- 
burgh, Pa. 


TOOLS, Power 


Stanley Electric Tool Div., New Britain, Conn. 


TOOLS AND JIGS 
Stein & Co., Wm. P., 424 St. Paul, Rochester, N. Y. 


TRANSFORMERS 
For built-in applications to electrically operated ma- 
chines, appliances and equipment. 
Acme Electric & Mfg. Co., 35 Water, Cuba, N. Y. 
Dano Elec. Co., 93 Main, Winsted, Conn. 
Davis & Co., Inc., Dean W., 547 W. Fulton, Chicago, 


Doyle, Inc., James W., 311 N. Desplaines, Chicago, TIl. 

Electricoil Co., Inc., 6 Varick, New York, N. Y. 

General Elec. Co., Fort Wayne, Ind. 

Jefferson Elec. Co., Bellwood, Tl 

Magnetic Windings Co., 16th & Butler Sts.. Easton, Pa. 

— Winding Labs., 111 Albemarle Ave., Trenton, 


Sola Electric Co., 2525 Clybourn, Chicago, Tl 
Standard Transformer Corp., 1500 N. Halsted, Chicago, 
Til 


Superior Electric Co., 80 Harrison, Bristol, Conn. 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, East Pitts- 
burgh, Pa 

TUBES, Ceramic. See Cores, Resistor 
Resistance 


TUBES, Paper 

Paramount Paper Tube Co., 801 Glasgow Ave., Fort 
Vayne, Ind. (Square, Rectangular, Round.) 

Precision Paper Tube Co., 2035 W. Charleston, Chicago, 
Ill. (Square, Rectangular, Round.) 


TUBING, Brass Copper 

American Brass Co., Waterbury, Conn 

Bridgeport Brass Co., Bridgeport, Conn. 

Dante Elec. Mfg. Co., Bantam, Conn. 

Ilsco Copper Tube & Products, Inc., 5629 Madison Rd., 
Cincinnati, O 

Revere Copper & Brass, Inc., 230 Park Ave., New York, 
N.Y 


Scovill Mfg. Co., Mill, Waterbury, Conn. 
TUBING, Extruded Plastic 


Irvington Varnish & Insulator Co., Irvington, N. J. 


TUBING, Fuse 


Corning Glass Works, Insulation Div., Corning, N. Y. 


TUBING, Laminated Phenolic 

trandywine Fibre Products Co., 1402 Walnut, Wilming- 
ton, Del. 

Continental-Diamond Fibre Co., Newark, Del. “*Cel- 
lulak.’’ 

Formica Insulation Co., 4661 Spring Grove Ave., Cin- 
cinnati, O. 

General Electric Co., Plastics Dept., 1 Plastics Ave., 
Pittsfield, Mass ‘*Texolite.’’ 

Insulation Manufacturers Corp., 565 W. Washington 
Blvd., Chicago. Ill. 

Mica Insulator Co., Dept. 31, 200 Varick, New York, 


National Vulcanized Fibre Co., Wilmington, Del. 
‘‘Phenolite.”’ 

Richardson Co., Melrose Park (Chicago), Ill. ‘‘Insu- 

Synthane Corp., Oaks, Pa. 

Taylor Fibre Co., Norristown, Pa. 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, East Pitts- 
burgh, Pa. 

Wilmington Fibre Specialty Co., Wilmington, Del. 
“Ohmoid.’’ 


TUBING, Nickel Alloy 
Driver-Harris Co., Harrison, N. | 
International Nickel Co., Inc., 67 Wall, New York 

General Plate Co., Div. of Metals & Control Cosp., 
Attleboro, Mass. 

Spencer Thermostat Co., 103 Forest, Attleboro, Mass. 


TUBING, Phosphor Bronze 

American Brass Co., Waterbury, Conn. 

Phosphor Bronze Smelting Co., 2212 Washington Ave., 
Philadelphia, Pa. 

Revere Copper & Brass, Inc., 230 Park Ave., New York, 


TUBING SLEEVING, Saturated. Var- 
Impreg- 
nated, Spaghetti, etc. 

sentley-Harris Mfg. Co., 1000 Bentley, Conshohocken, Pa. 

Brand & Co., Wm., 276 Fourth Ave., New Yerk, N. Y. 
““Turbo.”’ 

General Elec. Co., Section M-1126. Appliance and Mer- 
chandise Dept., Bridgeport, Conn. : 

Insulation Manufacturers Corp., 565 W. Washington 
Blvd., Chicago, Ill. 

Irvington Varnish Insulator Co., Irvington, 

Mica Insulator Co., Dept. 31, 200 Varick, New York, 
N. Y. ‘‘Empire.’’ 


TUBING, Vulcanized Fibre 

Brandywine Fibre Products Co., 1402 Walnut, Wilming- 
ten, Del. 

Continental-Diamond Fibre Co., Newark, Del. 

General Elec. Co., Section Q-1126. Appliance and Mer- 
chandise Dept., Bridgeport, Conn. 

Insulation Manufacturers Corp., 565 W. Washington 
Bivd., Chicago, Ill. 

National Vulcanized Fibre Co., Wilmington, Del. 
“‘Peerless,’’ ‘‘Vul-Cot.”’ 

Taylor Fibre Co., Norristown, Pa. 

Wilmington Fibre Specialty Co., Wilmington, Del. 
“*Fyberoid,’’ ‘“‘Ohmoid."’ 


TUBULAR LAMPS. See Lamps, Miniature. 


TUNGSTEN 
Wire, Rods, Sheets, Special Shapes. See also Points, 
Contact. 


American Electro Metal Corp., 320 Yonkers Ave., Yonkers, 


Callite Tungsten Corp., 547-39th, Union City, N. J. 
‘“Kulgrid.”’ 

Cleveland Tungsten, Inc., 10000 Meech Ave., Cleveland, 
Ohio. 

Mallory & Co., Inc., P. R., Indianapolis, Ind. 

Wilson Co., H. A., 105 Chestnut, Newark, N. J. 


ULTRA VIOLET SOURCES. See Lamps. 


UNITS ELEMENTS, Resistance Heating 

Acme Elec. Heating Co., 1209 Washington, Boston, Mass. 

General Electric Co., Schenectady, N. Y. 

tockbestos Products Corp., 761 Nicoll, New Haven, Conn. 

Trent Co., Harold E., 619 N. 54th, Philadelphia, Pa. 

Vulean Elec. Co., Lynn, Mass. 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, East Pitts- 
burgh, Pa. 

Wiegand Co., Edwin L., 7530 Thomas Blvd., Pittsburgh, 
Pa. ‘‘Chromalox.’’ 


VACUUM PUMPS. See Pumps, Vacuum. 


VACUUM SWITCHES. See Switches, 
Vacuum. 


VARNISH, Insulating 

General Elec. Co., Section M-1126. Appliance and Mer- 
chandise Dept., Bridgeport, Conn. 

Insulation Manufacturers Corp., 565 W. Washington 
Blvd., Chicago, Ill. 

Irvington Varnish & Insulator Co., Irvington, N. J. 

Mica Insulator Co., Dept. 31, 200 Varick, New York, 
N. Y. ‘‘Linolac.”’ 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, East Pitts- 
burgh, Pa. 


VOLTMETERS. See Instruments. 
VOLUME CONTROLS, Radio. See Re- 


sistors, Radio. 


WASHERS, Felt 

American Felt Co., Inc., Glenville, Conn. 

Felters Co., Inc., 210-E South St., Boston, Mass. 
Booth Felt Co., 480—19th, Brooklyn, N. Y. 
Western Felt Works, 4027 Ogden Ave., Chicago, Ill. 


WASHERS, Lock and Spring 
Barnes Co., Wallace, Div. of Associated Spring Corp., 
Bristol, Conn. 
Gibson Co., Wm. D., Div. of Associated Spring Corp., 
1800 Clybourn Ave., Chicago, Ill. 
Hubbard Spring Co., M. D., 575 Central Ave., Pontiac, 
Mich. 

Raymond Mfg. Co., Div. of Associated Spring Corp., 
Corry, Pa. 

S. K. F. Industries, Inc., Front & Erie Ave., Phila- 
delphia, Pa. 

Shakeproof Lock Washer Co., 2509 N. Keeler Ave., Chi- 
cago, Ill. 

Thompson-Bremer & Co., 1638 W. Hubbard, Chicago, 
Ill. 


WASHERS, Plain, Metallic 

Barnes Co., Wallace, Div. of Associated Spring Corp., 
Bristol, Conn. 

Bridgeport Brass Co., Bridgeport, Conn. : 

Gibson Co., Wm. D., Div. of Associated Spring Corp., 
1800 Clybourn Ave., Chicago, Il. 

Hubbard Spring Co., M. D., 575 Central Ave., Pontiac, 
Mich. 

Raymond Mfg. Co., Div. of Associated Spring Corp., 
Corry, Pa. 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


WASHERS, Non-Metallic. See Fibre, Vul- 
Also Plastics; Also Ceramics. 
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EWPORT 
ELECTRICAL 
SHEETS 


the steel-wise buyer, visual evidence excel- 
lence, however obvious, not enough. 
proved quality that important; the ability 
deliver extra performance and extra satisfaction 
the intended job. 


your search for superior electrical sheets you 
need look further than Newport, where quality 
and performance are inbuilt. Let tell you 
more about Newport Electrical Sheets—no obli- 
gation. 


NEWPORT 

KENTUCKY 
ANDREWS PRODUCTS Carbon and Alloy 
Steel: Bars Plates Universal Mill Plates 
Sheet Bars Billets Blooms Slabs 
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ROUND 
From in. core practically 
any size. 


SQUARE 
Practically any size. 


RECTANGULAR 
combination the above. 
Precision Bobbins are adapt- 
able single multiple 
winding. (Patents Pending.) 


BREAKER 


PRECISION BOBBINS 
MAKE PERFECT FORM 
FOR THE COIL USED THIS 

RE-CIRK-IT BREAKER 


This fully Electro-Magnetic 
circuit breaker now smaller 
and more efficient than ever. 

and likewise, Precision 
Bobbins can adapted 
your products will 
make possible more compact 
unit, improve performance, 
simplify manufacture and re- 
duce costs. 


Your savings will such 
that you cannot afford 
neglect getting complete in- 
formation once. 


Write today for literature, en- 
closing sketch your require- 
ments. 


Del. | 
ELECTRICAL 
‘ORD. , 
SS. . 
Ave., 
> 
\\ 
Del. 
Del. 
ture. 
MONEY 
mnkers, 
N. J. 
reland, 
4 
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WAX AND COMPOUNDS 
Sealing and Filling; Impregnating; 
Finishing; Chatterton’s Compound; 
General Elec. Co., Section Q-1126. 
chandise Dept., Bridgeport, Conn. 
Irvington Varnish & Insulator Co., 
Mica emo Co., Dept. 31, 


Saturating and 
Sealing Cement. 
Appliance and Mer- 


Irvington, N. J. 
200 Varick, New York, 


WELDING EQUIPMENT 
Cotter Thermo-Electric 
Detroit, 


Co., Dept. ‘‘E.-M.’’, 15368 Bay- 
lis, Mich. 


EYELETS and Special 
WIRE—Pure zinc wire 
FUSE zinc ac- 


curately rolled for fuse elements 


zinc for commercial 
uses 


THE PLATT BROS. CO. 


Waterbury, Conn. 


SMALL SPOT 
ARC WELDERS 


Glass insulated, burnout proof. 
Year guarantee, day free trial. 
Priced from $15.00 up. 
Write for literature. 


Cotter Thermo-Electric Co. 
Dept. 


15363 Baylis Detroit, Mich. 


WHEELS, Blower and Fan 


Barber-Colman Co., 
Mfg. 


Janette 
Torrington 


Mfg. 


Co., 


6 W. 


Torrington, 


Rockford, Ill. 
Co., 55 


Monroe, 


Conn. 


Chicago, Il 


WHITEPRINTING MACHINES. 
Printmaking. 


WINDING MACHINES, Coil 


chines, 


Ideal 
more, Ill. 

Universal 


Commutator Dresser Co., 


Winding Co., P. 


“‘Leesona,’’ ‘‘Duo- 


1008 


oO. Box 
Matic.”’ 


Park 
1605, 


“Aris 


i. 
tocrat.”" 


See Ma- 


Ave. 


, Syca- 


Providence, 


WIRE CABLE, Asbestos Insulated 
»., Rockefeller Bldg., 
(United States Steel Corp. Subsidiary.) 


American 


Anaconda Wire & Cable Co., 


Co., 46% 
Insulated Wire 
Driver-Harris Co., 
General Ele 


land, O. 
Belden Mfg. 
Boston 


chandise 


Roebling’s 


Sons 


c. Co., Se 
Dept., 


Co., 


WIRE, Bare 


Aluminum Co. 


Pa. 


American Steel 


land, O. 


Ansonia Electrical Co., 
Belden Mfg. 


Bridgeport 


(United 
Anaconda Wire & Cable Co., 25 Broadway, 
Y 


Bras 


Co., 46: 


s Co., 


Steel & Wire Cc 


33 OW. 


ction 


John 


of America, 


& Wire Co., 


States 


33 
Brid 


Ansonia, 


Van 


Conn. 


761 Nicoll, 


Buren, 
& Cable Co., 
Harrison, N. J. 
Y-1126 

Bridgeport, 
Rockbestos Products Corp., 


25 Broadway, 


New 


Cleve- 
York, 


Chicago, Ill. 


Dorchester, Mass. 


Appliance and Mer 


*‘Deltabeston.”’ 


New Haven, 


A., Trenton, N. J. 


2179 Gulf 


Steel 


Bldg., 


Conn. 


Conn 


Pittsburgh, 


Rockefeller Bldg 
Corp. 


Nev 


Cleve- 


Subsidiary.) 


vy York, 


Van Buren, Chicago, Ill. 


geport, 


Conn. 


Essex Wire Corp., Magnet Wire Div., Fort Wayne, Ind. 

General Elec. Co., Section Y-1126. Appliance and Mer 
dise Dept., Bridgeport, Conn. 

Phosphor Bronze Smelting Co., 2212 Washington Ave., 
Philadelphia, Pa. (Phosphor Bronze.) 

toebling’s Sons Co., John A., Trenton, N. J. 
WIRE, Copper Clad 

Callite Tungsten Corp., 547-39th, Union City, N. J. 

General Plate Co., Div. of Metals & Control Corp., 
Attleboro, Mass. 

WIRE FORMS 

Accurate Spring Mfg. Cv., 3817 W. Lake, Chicago, II}. 

American Spring & Mfg. Corp., Holly, Mich. 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 

Barnes Co., Wallace, Div. of Associated Spring Corp., 
Bristol, Conn. 

Cuyahoga Spring Co., 10270 Berea Rd., Cleveland, O. 

Gibson Co., Wm. D., Div. of Associated Spring Corp., 
1800 Clybourn Ave., Chicago, Ill. 

Hubbard Spring Co., M. D., 575 Central Ave., Pontiac, 


Mich. 


Hunter Pressed Steel Co., 


Lansdale, 


Pa. 


Peck Spring o., 12 Grove Ave., Plainville, Co 

Raymond Mfg. Co., Div. of Associated Spring 
Corry, Pa 

Roebling’s Sons Co., John A., Trenton, N. J. 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


nn. 


Corp., 


WIRE, Ignition 
Anaconda Wire & Cable Co., 25 Broadway, New York, 
Boston Insulated Wire & Cable Co., Dorchester, Mass. 
WIRE, Insulated 

See also Cable, Heavy Duty; Cord, Flexible. 
American Steel & Wire Co., Rockefeller Bidg., Cleve- 


land, O. (United States Steel Corp. 


Subsidiary. ) 
Anaconda Wire & Cable Co., 


25 Broadway, New York, 


Ansonia Electrical 
Belden Mfg. Co., 
“‘Colorubber.”’ 
sentley-Harris Mfg. Co., 1000 Bentley, 
Boston Insulated Wire & Cable Co., 
Essex Wire Corp., Magnet Wire Div., 
General Elec. Co., Section Y-1126. 
chandise Dept., Bridgeport, Conn. 


Co., Ansonia, 
4633 W. Van 


Conn. 

Buren, Chicago, Il. 
Conshohocken, Pa. 
Dorchester, Mass. 

Fort Wayne, Ind. 
Appliance and Mer- 
““Deltabeston.’” 


General Electric Co., Schenectady, N. 
Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mass. 
Rockbestos Products Corp., 761 Nicoll, New Haven, Conn. 


Roebling’s Sons Co., 
WIRE, Magnet 


John A., Trenton, N. J 


Acme Wire Co., New Haven, Conn. “*Enamelite,’” 
“‘Cottonite,”’ ‘‘Silkenite,’’ ‘‘Paperite,"” ‘‘Celenite,’* 
**Heatex.”’ 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 
— Wire & Cable Co., 25 Broadway, New York, 

Ansonia Electrical Co., Ansonia, Conn. 

Belden Mfg. Co.: 4633 W. Van Buren, Chicago, I). 


““Cotenamel,’’ ‘‘Celenamel,’”’ ‘‘Silkenamel.’’ 


Essex Wire Corp., Magnet Wire Div., Fort Wayne, Ind. 
General Elec. Co., Section Y-1126. Appliance and Mer- 
chandise Dept., Bridgeport, Conn. “*‘Deltabeston.’’ 

General Electric Co., Schenectady, N. Y. 

Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mass. 

Rockbestos Products Corp., 761 Nicoll, New Haven, Conn. 
“‘Rockbestos All- Asbestos.’ 
toebling’s Sons Co., John A., Trenton, N, J. 

Winsted Division, Hudson Wire Co., Winsted, Conn. 

WIRE, Resistance 

American Brass Co., Waterbury, Conn. 

Baker & Co., Inc., 113 Astor, Newark, N. 

Boston Insulated Wire & Cable Co., Dorchester, Mass. 

Driver Co., Wilbur B., Newark, N. 5 ““Tophet, Cup- 
ron,’ ‘“‘Fecraloy,’’ ‘‘Hilo,’’ ‘Cobanic,’’ “‘Radiocarb,’ 
**Radioalloy.’’ 

Driver-Harris Co., Harrison, N. J. ‘‘Nichrome,”’ ‘‘Ad- 
vance,’ “*Hytemco,’ “Nilvar,’’ ‘“‘Magno,’’ ‘‘Comet,’” 
“Gridnic,’ ““Radioohm,’ ““Ohmax,"’ ““Midohm,’’ 
“‘Lohm.”” ‘Lucero.’ 

Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mass. 

Hoskins Mfg. Co., Detroit, Mich. ‘‘Chromel,’’ ‘‘Copel,’* 
*‘Chromel- Alumel.’* 

WIRE STRIPPERS. See Strippers, Wire. 

ZINC 
Fuse Metal and Wire. 


Platt Bros. & Co., 
and Strip.) 


ZINC, Pre-Finished 


American Nickeloid Co.. 1322 


Waterbury, Conn. (Fuse Metal, Wire 


Second. Peru. Ill 


Sheets 


Write naming your product for specific application data 


THE DOLE VALVE COMPANY 1901 Carroll Avenue Chicago, Illinois 


COILS 


requirements. 


TRANSFORMERS 


Our facilities permit production practically 
all types coil windings paper interlayer 
sections, bobbin wound, etc. built your 


Audio, power, fila- 
mentand low voltage 
transformers and filter 


chokes for all industrial applications strict accordance with 
your electrical and mechanical specifications. 


REACTORS 


FOR FLUORESCENT 
LIGHTING 


complete line fluorescent ballasts and reactors 
Underwriters Laboratories. Line includes reactors for single 
and dual 15, 20, 30, 40, and 100 watt lamps either low high 


power factor. 


Invite Your Inquiry 


JAMES DOYLE, INC. 


311 Desplaines St. 
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CHICAGO, ILL. 


FOR ELECTRICAL 
MANUFACTURING 


Allen Hollow Screws, made 
from special-analysis alloy 
scientifically 
heat-treated and precision 
threaded, hold parts together 
with grip that defies vibra- 
tion. Hollow Set Screws 
No. 4and up. Socket Head Cap 
Screws size No. and up. 
Call your local Allen Dis- 
tributor for samples and 


Complete 


NON-FATIGUING ECONOMICAL 
ABLE ENGINEERING 
COOPERATION 


al 


accommodating service. 


ELECTRICAL MANUFACTURING 


—= 
|__| 
t 
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q 
j 
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{ i 
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4 
THE ALLEN MANUFACTURING COMPANY 


York, 
Mass. 


Sleve- 


f.) 
York, 


» 


Pa. 
ess. 
Ind. 


Mass. 
Conn. 


elite,’* 
nite,’” 


y. 
ork, 


Tl. 


1, Wire 


URING 


For high-speed economical production, you need perfect 
dies. Good laminations can only made from good die. 


424 ST. PAUL STREET ROCHESTER, NEW YORK 


Finished Product 


and appliance designers 
are constantly finding that cor- 


rectly designed, well made molded 
plastic parts often represent the short- 
est distance between two points— 
between idea and its application. 
Plastic parts molded General In- 
dustries are increasingly contributing 
make wide variety appliances 
and products finer appearing and 
more salable, and lower production 
and pride with that General Indus- 
tries has been chosen the out- 
standing leaders American industry 
source supply, year after year, 
the best testimonial can offer 
high quality, fine finish and deliveries 


regularly made time. 


Our equipment most modern and will 


handle efficiently jobs any kind and size. 


JUNE 


1941 
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Wire. 
LAMINATION DIES 
. 
end for Catalog MILWAUKEE, Phone Daly 4057 ELYRIA, Phone 


There first line defense for industry well for 
national safety comparable lines that they both stress 
Just country depends its armed forces 
protect from enemy invasion, does the manufacturer 
depend finish foil the invasion rust, corrosion and 
tarnish. 


Lacquers and Synthetics, are 
being used first line defense more products today 
than any time during their half century the market. 


will glad tell you more about the EGYPTIAN 


line and how can help your product. 


THE EGYPTIAN LACQUER MANUFACTURING CO. 
ROCKEFELLER CENTER NEW YORK 


146 


Write for illustrated Catalog 41-M 


The NEW Series 834 
RANGE 
circuit tester 
AC—6 DC—6 output voltage 
ranges 6000 volts current ranges 
600 self-contained resistance 
DBeALL multipliers and wire 
overall: incomparable value only 


$17.95 net. 


Series 854J 
Super-Sensitive Industrial 
complete and 
circuit analysis 6000 volts 
MEGS Complete with test leads 
and battery, $65.95 net. 


PRECISION APPARATUS COMPANY 


647 Kent Avenue Brooklyn New York 


USERS! 


Repeat orders for expanding 
production prove 
the value 


SPEEDCRAFT 
WIRE STRIPPERS 


Rugged construction, pre- 


chine tool accuracy are 
features that guarantee 


THE IDEAL SWITCH 


Here switch that not limited 
to one control but can be adapted 
to meet several other variations. 
Controls various speeds of F-HP 
mctors. Rated at 6 Amps., 125 volts. 
Diameter 1%". Mounting Nipple 
long, diameter. Circuit 
Control: Line 1, Off; Line 2, Off 
and Kepeat. 


Circuit, 
Series-Parallel 


Where Counts 
Industrial and Laboratory Testers 
ELECTRICAL MANUFACTURING. 


41-M 


pact 

tester 
voltage 
anges 
+70 
wire 
6" x 
only 


ANY 


York 
Morhanex 


JRING. 


PAPER INSULATED COILS 
PRODUCED WITH MINIMUM HANDLING TIME 


The No. 105 “Duo-Matic” Winding Ma- 
chine assures increased operative output 
through newly-designed “Yoke-Type” 
guide holders which facilitate attaching 
leads and piecing wire run-outs. The 
guide wheel arrangement reduces friction 
and contributes wire tension uniformity. 
Write for illustrated bulletin 


UNIVERSAL WINDING COMPANY 


COMING NEW YORK? 


LAN stop the convenient Bel- 
mont Plaza where many men 


the electrical manufacturing field now 
make their headquarters. 


N 


Just few blocks from Grand Central 
Station, the midtown business dis- 
trict, near Radio City, across the street 
from the General Electric Building 
the Belmont Plaza you have fine 
address without the expense that usually 
accompanies it. 


HW MEK 


WY 


800 attractive rooms from $3.00, each with 
both tub and shower and radio. Two 
popular-priced restaurants—The Pine 
Room and its coffee shop service and 
prices; and the famous Glass Hat, 
quarter-million dollar restaurant that 
affords you superb dining and dancing 
two noted orchestras. 


HOTEL 


nay 


Lexington Avenue 49th Street, New York 


John Stember, Manager 


BSS 


Up 
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BELMONT PLAZA 


a 


ELECTRICAL CONNECTIONS 


Tent @ jomt to destruction 
ond the mete! breats 
the SH.FOS 


HARMAN 


Agents Principal Cities 


nor 


Every quality you need 
electrical connection every 
quality you would get were 
solid piece—you actually get 
when you braze with SIL-FOS, 


STRENGTH 


SIL-FOS consistently makes 
joints non-ferrous metals 
that surpass the parent metals 
strength. This fact 
proved beyond question 
innumerable tests like the one 
illustrated below. 


CONDUCTIVITY 


SIL-FOS 
that penetrates every 
crevice joint and diffuses 
into metal surfaces, assuring 
solidly brazed joint that carries 
current efficiently solid 
metal. 


PERMANENCE 


The silver content SIL-FOS 
—which accounts for its ex- 
ceptional fluidity and high 
strength—also gives joints 
corrosion resistance equal 
that the metals joined, and 
ductility that reliably with- 
stands vibration, shock and 
temperature changes. SIL-FOS 
brazed connections stand 
service every bit well 
solid piece. 


TRY SIL-FOS 


the brazing lugs, termi- 
nals, connectors, taps, wires, 
cables bus bars part 
your production, will pay 
you try SIL-FOS brazing. 
find you not only get 
joints sound solid metal, 
but also get them 
surprisingly low cost per joint. 
Get full Sil-Fos details. Write 
today for Bulletin E-56. 
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Today’s Product Builders 


have 


track mind 


used that product builder reached 
his zenith when evolved mechanism that 
performed its desired function. 


Not today. The swift pace industrial 
progress, together with the tremendous in- 
crease facilities and materials which have 
been made accessible the manufacturer, have 
brought about far broader conception 
product building. 


Today the manufacturer engineers his prod- 
uct for greater efficiency operating perform- 
ance. takes advantage every modern 
improvement methods and materials. 
alert the sales value appearance design. 
recognizes limits the opportunities for 
service and convenience. 


Today’s product builder has track mind. 
thinks terms design—and engineering 
—and production. 


Especially this true the manufacture 
electrically operated machines, appliances and 
equipment—the field served 
MANUFACTURING. Progress here constant. 
The application electricity any product 
makes forever object potential improve- 
ment—in styling, engineering and pro- 
duction technique. 


MANUFACTURING from its very 
inception has recognized these fundamentals 
product building. This trinity interest 
reflected the feature content every issue. 


Check MANUFACTURING page 
page and you will see the unfolding this 
well-established publishing policy. Every arti- 
cle, every feature carefully planned dove- 
tail into this basic pattern. 


That why engineers, designers and plant 
executives responsible for the development 
electrically operated products find 
MANUFACTURING the practical 
help they need. For these product builders 
the answers 
their thousand and one questions how? 
why? where? when? with what? under what 
circumstances? keeping pace with the 
significant new developments throughout the 
the field electrically energized products, 
constant stimulation all engaged this 
fascinating business product-building. 


So, keep abreast today’s practices 
product development regularly reading 
read tt. 
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MOLEHILL 


out mountain... 


Non-uniformity thermostatic bi-metal quickly causes 
“mountain trouble” for any manufacturer—whether 
his products are made for defense commercial pur- 
poses. And that’s why King-Seeley, the famous manufac- 
turer indicators for automobiles, uses Wilco Thermo- 
metals. Like many makers products where tem- 
perature control—or reaction from temperature change 

plays part, King-Seeley appreciates the importance 
personal executive supervision over orders 
the Wilco factory. 

And just Wilco meets these exacting requirements 
for thermometals, does Wilco provide electrical con- 
tacts uniform high quality and utmost dependability. 

Branches: 
Chicago Detroit 
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Uniform Thomastrip Meets Your Needs 
and Saves Operations Your Plant 


Thomas Cold Rolled Strip Steel pre- 

cision made, its record uniformity and 
dependability during forming and drawing 
operations pre-eminent. meets exacting 
specifications because each order classified 
and double checked, first the laboratory 
and then the production department be- 
fore mill operations start. The type raw 
material, the procedure rolling, and the 


method annealing are 
selected give the prop- 
finish, edge, temper, 
and tolerance require- 
ments. This steel often 
electro coated Thomas 
specialists and shows ad- 
ditional savings factor- 
ies through the elimina- 
tion plating operations. 


THE THOMAS STEEL WARREN, 


SPECIALIZED PRODUCERS COLD ROLLED STRIP STEEL 


sre 


Always Laboratory Approved 


BRIGHT FINISH 
UNCOATED AND 
ELECTRO COATED 
WITH NICKEL, 
ZINC, COPPER, BRASS 
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Out West PRECISION BEARINGS, INC. Angeles 
RING 


Face 


Wi ire Wound Kheostats in tubular 


Plate Type Rheostats 


HEOSTATS 


THE WHOLE STORY 
NUT SHELL 


Ward Leonard 
cover range from the small 
types for fractional horse- 
power motors the largest 
multiple units control the 
heavy current requirements 
rolling mills. The Bulle- 
tins covering types, 
drives, mountings 
cessories the Ward Leon- 
ard Line the whole story 
Send for Rheo- 
stat Data Bulletins. 


Motor Driven. 


BULLETIN NO. 


Describes pressed steel, cast iron 
and face plate types, combinations, 
drives and accessories 


Type for extremely 
heavy current services. 


BULLETIN NO. 1105 


Describes ring type rheostats 30, 
50, 100 and 150 Watt Ratings. 


BULLETIN NO. 8002 


and small ring types. with and without micrometer 


WARD LEONARD 


ELECTRIC CONTROL DEVICES SINCE 1892 


WARD LEONARD ELECTRIC COMPANY 


South Street, Mount Vernon, 


Please send Nos. 
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\ccurate Spring Mig. Co. 151 
Acme Electric Mfg. Co. 127 
Acme Wire Company 103 
Aerovox Corp. 111 
Ahlberg Bearing Co. 149 
\kron Porcelain Co. 
Alden Products Co. 128 
Allen Mfg. Co. 144 
Aluminum Company America 
American Automatic Electric Sales Co. 
American Electro Metals Corp. 111 
American Insulator Corp. ... 
American Lava Corp. 
American Nickeloid Co. 137 
American Screw Co. Back Cover 
American Spring Mfg. Corp. 105 
Arrow-Hart Hegeman Elec. The 
Auburn Button Works, Inc. 107 
Bakelite Corp. 
Baker Company, Inc. 123 
Baldor Electric Co. 103 
Barber-Colman Co. 107 
Becker Brothers Carbon Co. 126 
Belden Mfg. Co. Inside Front Cover 
Bentley-Harris Mig. Co. 142 
Benwood- Linze Co., The 
Black Decker Elec. Co., The 
Brand Co., Wm. 
Brandywine Fibre Co. 113 
Bruning Co., Charles 152 
Burnley Battery Mfg. Co., The 138 
Callite Tungsten Corp. 125 
Carlander, Henry 138 
Centralab Div. Globe Union, Inc. 128 
Central Screw Co. Back Cover, 113 
Century Electric Co. 
Chandler Products Corp. Cover 
Chicago Molded Products Corp. 105 
Chicago Rivet Machine Co. 
Co., C.. 115 
Cleveland Tungsten Mig. Co., Inc. 
Cold Metal Process Co., The 102 
Colonial Insulator Co., The 
Continental-Diamond Fibre Co. 130, 134 


Continental Screw Co. 


Back Cover 
Corbin Screw Corp. 


Cover 


Corning Glass Works 
Cotter Thermo-Electric Co. 144 
Cullman Wheel Co. 117 
Cuyahoga Spring 131 
Davis Co., Inc., Dean 129 
DeJur Amsco Corp. 120 
Detroit Power Screwdriver Co. 
Dial Light Company America 132 
Dole Valve Co. 144 
Dow Chemical Co. 
Driver Co., Wilbur 101 
Dunn, Inc., Struthers 
Durez Plastics Chemicals, Inc. 
Egyptian Lacquer Mfg. Co., The 146 
Elastic Stop Nut Corp. 
Electric Soldering Co., Ine. 136 
Electric Specialty Co. 131 
Fairbanks, Morse Co. ...... 
Formica Insulation Co., The 
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ADVERTISERS 


G-M Inc. 125 
Garlock Packing Co. 119 
Gear Specialties, Inc. 109 
General Co. 14, 15, 25, 79, 86,95, 121 
General Industries Co. 145 
General Plate Co., Div. Metals Controls Corp. 
Gits Brothers Mfg. Co. 
Guardian Electric Mfg. Co. 108 
H-B Electric Co., 110 
Handy Harman .... 147 


Harris Products Co. 

Heinemann Circuit Breaker Co. 
Herzog Electric Co. 


134 
Herzog Miniature Lamp Works, Inc. 130 
Holliston Mills, Inc., The 106 
Hoskins Mfg. Co. 
Hotel Belmont Plaza 147 
Hotel McAlpin 141 
Ilsco Copper Tube Products, Inc. 129 
Imperial Porcelain Works, Inc. 
Industrial Molded Products Co. 
Industrial Timer Corp. 141 
Instrument Resistors, Inc. 136 
Insulation Manufacturers Corp. 128 
International Nickel Co., Inc. 
International Resistance Co. 
International Screw Co. Cover 
Irvington Varnish Insulator Co. 112 
Janette Mfg. Co. 123 
Johnson Bronze Co. 
Jones, Howard 137 
Kelley-Koett Mfg. Co., Inc., The 120 
Kester Solder Co. 138 
Keuffel Esser Co. 
Kimberly-Clark Corp. 115 
Klein Sons, Mathias 
Koehler Mfg. Co., Inc. 121 
Krueger Hudepohl 123 
Kurz-Kasch, Inc. 117 
Lamson Sessions Co. Back Cover 
Leach Relay Co. 121 
Littelfuse, Inc. 119, 128 
Louthan Co. 91, 141 
Lovejoy Flexible Coupling Co. 128 
Maas Waldstein Co. 
Magnetic Windings Co. 127 
Master Electric Co., The Inside Back Cover 
McGill Manufacturing Co. 146 
Mercoid Corp., The 107 
Mica Insulator Co. ...... 
Micro Switch Corp. 
Millen Mfg. Co., Inc., James 
Monarch Rubber Co. 119 
Porcelain Co. 
National Screw Mfg. Co. Back Cover 
New Departure Div. General Motors Sales Corp. 
New England Mica Co. 
New England Screw Co. Cover 
New Jersey Porcelain Co. 
Newport Rolling Mill Co. 
Norma-Hoffmann Bearings Corp. 
North American Electric Lamp Co. 
Nothelfer Winding Laboratories 142 
Numberall Stamp Tool Co., 132 
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production schedules 
demand “on time” delivery. Even good ex- 
cuses cannot justify assembly line delays. It’s 
Accurate’s policy get springs you when 
you need them. When say we'll deliver 
we'll you can depend it. 
course busy—7 days week—but 
doing everything our power help you 
keep things running smoothly supplying 
your urgent needs time! 
And Accurate service doesn’t end with de- 
livery, for our engineers always stand ready 
help solve your spring problems. What- 
ever your requirements may springs, 
wire forms, stampings —let over 
them with you. like Accurate quality 
and service! 


ACCURATE SPRING MANUFACTURING CO. 


West Lake Street 


Chicago, 


151 


q 
— 
6 q 
3 
| 
| 
An) 
4 
) 
q 
) 
er 
94 
yer 
yer 
144 
117 
/ 7 t 
131 
F 
129 
120 
127 
132 
144 
101 
24 7 
119 ; SS 
131 
~ 


me 


“Every once awhile, somebody brings out vel- 
lum tracing paper that’s supposed good 
Bruning Vellux. I’ve seen plenty them come 


and go. But you notice still standardizing 
Vellux, because meets every test the 
ing board and the file.” 

Why has Bruning Vellux maintained its leader- 
ship for years? Because has proved its con- 
sistent transparency the drafting boards 
the proved that meets every test for 
erasing, durability, lasting whiteness, pliability 
and printing effectiveness. 

you tried Vellux, find out why it’s 
first choice many experienced draftsmen. 
Mail the coupon for generous, free working 
sample. 


BRUNING 


SPEEDS—SIMPLIFIES—AND PROTECTS DRAFTING 


New York Chicago Los Angeles Boston Detroit Houston St. Louis 


Kansas City Milwaukee Newark Pittsburgh San Francisco Seattle 


CHARLES BRUNING CO., Inc. 
New York: 100 Reade St.— Chicago: 4700 West Montrose Ave. 
Los Angeles: 919 So. Maple Avenue 


Gentlemen: Please send generous working sample Bruning 
Vellux the better vellum. 
Name 


Company 


Address 
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Ohio Electric Co., The 135 
Ohmite Mfg. Co. 113 
Owens Corning Fiberglas Corp. 
Paper Manufacturers Co., Inc. 132 
Paragon Electric Co. 125 
Paramount Paper Tube Co. 140 


Corp. 
Parker Screw Co., Chas. 
Pawtucket Screw Co. 


Back Cover 
Back Cover 
Back Cover 


Peck Spring Co., The 
Peerless Electric Co., The 129 
Pheoll Mfg. Co. Back Cover 
Pioneer Gen-E-Motor 109 
Platt Bros. Co. 144 
Portland-Monson Slate Co. ... 
Precision Apparatus Co. 
Precision Paper Tube Co. 140, 143 
Pressure Castings, Inc. 
Progressive Mfg. Co., The 137 
Pure Carbon Co. 133 
Pyramid Products Co. 
Rajah Company, The 137 


Raymond Mig. Co. Div. Associated Spring 145 


Reliance Electric Engineering Co. 
Rex Rheostat Co. 145 
Richardson Co., The 
Rockbestos Products Corp. 
Roebling’s Sons Co., John 114 
Rogan Brothers 116 


Russell, Burdsdall Ward Bolt Nut Co., The 
Back Cover 


Ryerson Son, Inc., Joseph 109 
SKF Industries, Inc. 
Scovill Mfg. Co. Back Cover 
Shakeproof Lock asher Co. 11, 12, Back Cover 
Shimer Sons, Samuel 138 
Signal Electric Mfg. Co. 118 


Southington Hardware Co. Back Cover 
Special Electrical Porcelain Section, National 


Electrical Mfgrs. Assoc. 
Specialties, Inc. 126 
Speedway Mfg. Co. 120 
Standard Electrical Products Co. 136 
Standard Pressed Steel Co. 
Standard Transformer Corp. 105 
Star Porcelain Co. 91, 127, 136 
Sta-Warm Electric Co. 104 
Steward Mfg. Co., 129 
Stokes Machine Co., 100, 141 
Trent Co., Harold 138 
Trico Fuse Mfg. Co. 130 
Triplett Electrical Instrument Co. 103 
Union Carbide Carbon Corp. 
Universal Clay Products Co., The 91, 110 
Universal Winding Co. 147 
Ward Leonard Electric Co. 
Wesche Elec. Co., The 139 
Westinghouse Elec. Mfg. Co. 
Weston Electrical Instrument Corp. 
West Virginia Pulp Paper Co. .... 
Whitney Screw Corp. ...... Back Cover 
Wiegand Co., Edwin 139 


Wire Stripper Co., The 146 
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Windings are protect 


ture dirt conditions 
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Thousands men like you have been 
securing these plus values for years the 
Master Motors they have been purchasing. 

But what about you? Check the motors 
you have been purchasing against these 
extra values are missing, aren't they? Well 
you can something about it. Investigate 
the unusual ability the MASTER 
zation serve you economically. 


THE MASTER ELECTRIC COMPANY 
DAYTON, OHIO 


The cast frame and end shields are 
constructed that the working 
the metor are protected from 


falling dirt dripping 


size bearings odd greatly the 


the windings are with 


the rotor 


The every Master Motor 
cally balanced eliminate de- 
structive weer due from 


ovt-of-balance condition. 
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REPORTS 


fast! Experts said: “Phillips Screws will 
cut fastening time half.” But how 

could afford Phillips? 


TOOK OFF 
COAT 


Went down our 

watched our screw- 
slipping drivers, scarred work, slow 
hand-driving were wasting time 

and money! 


OLD- 


FASTENING? screws with the tapered recess that clings 
the tapered driver and prevents driver 
slippage. They cut our assembly time 50% 

and went long way toward solving our delivery-date 
problem. now 


Yes, slotted screws 

were costing 

thought slotted screws cost less because 
their price less and was wrong! 


start fast with one hand drive fast awkward positions 
drive fast with power drivers keep going fast without slipping 
seat screws fast and tight. 


PHILLIPS SCREWS MAY CUT YOUR ASSEMBLY TIME 50% 
Look out for wasteful, slow-driving slotted screws which, though they cost few cents less than Phillips 
Screws, are much more costly the long run. For further information how your industry can speed 
product deliveries with Phillips Screws, write any the firms listed below. 


PHILLIPS 


RECESSED HEAD SCREWS 


WOOD SCREWS MACHINE SCREWS SHEET STOVE BOLTS SPECIAL THREAD-CUTTING SCREWS SCREWS WITH LOCK WASHERS 


§ 

U.S. Patents Product and Methods Nos. 2,046,343; 2,046,837; 2,046,839; 2,046,840; 2,082,085; 
2,084,078; 2,084,079; 2,090,338. Other Domestic and Foreign Patents Allowed and Pending. 


American Screw Co., Providence, The Lamson Sessions Co., Cleveland, Ohio Pheoll Manufacturing Co., Chicago, 

Central Screw Co., Chicago, The National Screw Mfg. Co., Cleveland, Ohio Russell, Burdsall Ward Bolt Nut Co., Port Chester, 

Chandler Products Corp., Cleveland, Ohio New England Screw Co., Keene, Scovill Manufacturing Co., Waterbury, Conn. 

The Charles Parker Co., Meriden, Shakeproof Lock Washer Co., Chicago, 

Parker-Kalon Corp., New York, The Southington Hardware Co., Southington, Conn. 
Whitney Screw Corp., Nashua, 


Continental Screw Co., New Bedford, Mass. 
The Corbin Screw Corp., New Britain, Conn. 
International Screw Co., Detroit, Mich. Pawtucket Screw Co., Pawtucket, 
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